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390. 

Eq.  No.  48833. 

i 

Department  of  Commerce,  United  States  Patent  Office. 

To  all  persons  to  whom  these  presents  shall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true  copy  from 
the  records  of  this  office  of  Certain  Papers,  for  use  under 
Rule  4915,  in  the  matter  of  Interference  Number  50,974, 
Roos  vs.  Bayer  vs.  Rice,  Subject  matter :  Method  of  Manu¬ 
facturing  Porous  Building  Materials. 

In  testimonv  whereof  I  have  hereunto  set  mv  hand  and 
caused  the  seal  of  the  Patent  Office  to  be  affixed,  at  the  Citv 
of  Washington,  this  ninth  day  of  February;  in  the  year 
of  our  Lord  one  thousand  nine  hundred  and  thirty-one  and 
of  the  Independence  of  the  United  States  of  America  the 
one  hundred  and  fifty-fifth. 

[Seal  Patent  Office,  United  States  of  America.] 

THOMAS  E.  ROBERTSON, 

Commissioner  of  Patents. 

Attest : 

D.  E.  WILSON, 

Chief  of  Division. 

[Stamp:]  Filed  May  21,  1931.  Frank  E.  Cunningham, 
Clerk. 


Application  of  Carlisle  K.  Roos.  Serial  No.  733,197. 

Filed  August  20,  1924.  Improvement  in  Cementitious 

Material. 

To  the  Commissioner  of  Patents: 

Your  petitioner,  Carlisle  K.  Roos,  a  citizen  of  the  United 
States,  and  a  resident  of  Fort  Dodge,  in  the  County  of 
Webster  and  State  of  Iowa,  whose  post-office  address  is 
815  South  15th  Street,  Fort  Dodge,  Iowa,  prays  that  Let¬ 
ters  Patent  may  be  granted  to  him  for  improvement  in 
Cementitious  Material  set  forth  in  the  annexed  specifica¬ 
tion;  and  he  hereby  appoints  Langdon  Moore  (Registra¬ 
tion  Xo.  7883),  of  205  West  Monroe  Street,  Chicago,  Illi¬ 
nois,  his  attorney,  with  full  power  of  substitution  and  revo¬ 
cation,  to  prosecute  this  application,  to  make  alterations 
and  amendments  therein,  to  receive  the  patent,  and  to 
transact  all  business  in  the  Patent  Office  connected  there¬ 
with. 

CARLISLE  K.  ROOS. 

[Revenue  Stamps.] 


Specification. 

To  all  whom  it  mav  concern: 

•> 

Be  it  known  that  I,  Carlisle  K.  Roos,  a  citizen  of  the 
United  States,  residing  at  Fort  Dodge,  in  the  Countv  of 
Webster  and  State  of  Iowa,  have  invented  new  and  useful 
improvements  in  Cementitious  Material  of  which  the  fol¬ 
lowing  is  a  specification. 

This  invention  relates  to  building  materials  and  more 
particularly  to  a  light  weight  cementitious  material  of  this 
character  and  the  method  for  producing  the  same. 

It  is  an  object  of  this  invention  to  combine  with  the 
cementitious  material  used  for  the  finishing  of  walls,  in  the 
production  of  plaster  wallboard,  partition  tile,  roof  tile, 
poured  roof  and  floor  constructions  and  other  structural 
building  units  certain  materials  that  will  reduce  the  weight 
of  such  articles,  will  not  shrink  or  fall  when  cast,  and  which 
will  not  materially  reduce  the  hardness  or  strength  of  the 
material  now  employed  for  such  purposes  by  expanding 
the  cementitious  material  into  cellular  form  while  in  the 
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moist  or  wet  state,  thereby  increasing  its  volume,  and  main¬ 
taining  the  same  until  hardened  or  set. 

Ordinary  hydrated  gypsum  plaster  weights  from  about 
65  to  85  pounds  per  cubic  foot.  By  the  process  developed 
here  weights  may  be  obtained  in  cast  articles  ranging  from 
those  mentioned  above  down  to  about  15  pounds  per  cubic 
foot.  This  is  brought  about  by  incorporating  an  aerated 
foam  into  the  cementitious  material,  thereby  imparting  a 
cellular  structure  to  the  mass  which  forms  a  product  of 
light  weight.  Such  a  foam  mav  be  obtained  bv  the  violent 
agitation  of  solutions  of  certain  compounds  which  act  as 
foaming  reagents.  This  foam  may  be  whipped  into  a  tine 
grained  form  and  to  further  stabilize  it,  it  has  been  found 
desirable  to  stir  into  it  a  certain  quantity  of  calcined  gyp¬ 
sum.  This  addition  was  found  to  reinforce  the  walls  of  the 
bubbles  to  such  an  extent  that  the  foam  might  be  preserved 
indefinitely.  Other  additional  reagents  such  as  gelatin, 
dextrin  and  gum  arabic  have  a  similar  foam  preservative 

effect.  This  reinforced  foam  mav  be  stirred  into  anv  mass 

•  * 

of  wet  plaster  or  other  cementitious  material  without  de¬ 
stroying  the  character  of  the  foam  and  thus  a  cellular  struc¬ 
ture  is  imparted  to  the  wet  mass.  ; 

The  first  step  in  carrying  out  this  invention  is  the  prepa¬ 
ration  of  a  solution  capable  of  being  converted  into  a  foam 
by  agitation.  There  are  several  types  of  reagents  which 
will  produce  such  a  foaming  solution  or  mixture  such  as 
solutions,  mixtures,  or  emulsions  of  flotation  oils,  vari¬ 
ous  organic  compounds  similar  to  soap,  saponin,  soap  bark, 
gelatin,  licorice,  etc.  The  efficiency  of  the  above  mentioned 
reagents  of  course  varies  considerablv  and  it  has  been 
found  that  a  water  solution  containing  up  to  three  per  cent 
of  powdered  soap  bark  produces  satisfactory  results,  how¬ 
ever,  it  is  not  desired  to  limit  the  means  of  production  or 
the  reagents  used  in  the  production  of  this  foam,  as  it  may 

be  desired  to  assist  the  formation  of  this  foam  bv  means  of 

*  ^ 

an  addition  of  such  reagents  as  calcium  carbonate  and 
aluminum  sulphate  to  the  foaming  solution,  which  in  their 
chemical  reaction  evolve  a  gas.  Such  a  solution  as  of  soap 
bark  and  water  may  be  agitated  or  whipped  into  a  foam  in 
the  same  manner  as  eggs  or  cream.  Immediately  after  the 
formation  of  satisfactory  foam  a  relatively  small  quantity 
of  calcined  gypsum  is  added  and  stirred  into  it  thoroughly. 
This  reinforced  foam  is  in  a  condition  to  be  more  readilv 


assimilated  bv  the  main  untreated  cementitious  mass  to 

•> 

which  it  is  subsequently  added  with  sufficient  agitation  to 
obtain  uniform  distribution.  The  quantity  of  foam  incor¬ 
porated  into  the  wet  mass  will  of  course  determine  its 
cellular  structure,  and  this  in  turn  determines  the  bulk 
and  weight  when  dry. 

A  specific  example  of  the  process  with  approximate 
quantities  of  the  materials  used  is  as  follows:  One  part  of 
powdered  soap  bark  is  added  to  160  parts  of  water  and 
allowed  to  soak  for  a  few  minutes.  This  solution  is  vigor¬ 
ously  agitated  until  the  liquid  is  entirely  beaten  into  a 
stiff  foam.  Two  hundred  parts  of  calcined  gypsum  are 
now  added  to  the  foam  and  stirred  into  it  until  its  distribu¬ 
tion  is  complete.  This  foam,  when  stirred  into  a  mass  of 
twelve  hundred  parts  of  calcined  gypsum  and  the  required 
amount  of  water  to  bring  it  to  normal  consistencv,  will 
effect  a  reduction  in  weight  of  the  subsequently  set  or  hard¬ 
ened  mass  of  about  30r/c. 

This  process  possesses  the  following  advantages.  The 
weight  control  is  effected  bv  the  amount  of  foam  which  in 
turn  is  determined  by  the  weight  of  soap  bark.  Installa¬ 
tion,  operation  and  reagent  costs  are  small.  Drying  costs 
of  the  finished  product  are  not  increased.  In  this  process 
the  increase  in  water  contents  is  very  slight,  and  the  porous 
nature  of  the  product  permits  drying  at  a  lower  tempera¬ 
ture  and  in  a  shorter  time.  The  foam  does  not  hinder  or 
retard  the  setting  of  the  calcined  gypsum  to  any  noticeable 
extent.  An  examination  of  the  hardened  mass  shows  a 
verv  uniformlv  tine  cellular  structure.  The  strength  of 
the  material  is  less  than  the  normal  value  but  is  not  re¬ 
duced  in  proportion  to  its  weight  and  still  has  hardness 
enough  for  many  structural  purposes.  The  Plastic  mix¬ 
ture  produced  by  this  process  may  be  moulded  and  worked 
and  cast  in  the  same  manner  as  the  usual  practice. 

While  ordinary  hydrated  gypsum  has  been  used  as  a 
specific  example  of  cementitious  material  in  carrying  out 
this  invention,  it  is  to  be  understood  that  other  cementitious 
materials,  such  as,  Portland  cement,  natural  cements,  oxi- 
chloride  cements,  and  in  fact  any  cementitious  material 
capable  of  being  molded  or  cast  while  in  the  plastic  state, 
may  be  used  as  well  and  the  resultant  porous  structure  is 
just  as  pronounced  irrespective  of  the  nature  of  the  cemen- 


5 


titious  material  and  its  time  of  set.  This  is  possible  be¬ 
cause  the  foaming  agent  can  be  so  manipulated  that  foams 
of  adequate  permanence  for  greatly  lengthened  time  of  set 
in  the  cast  articles  can  be  provided. 

What  I  claim  is: 

1.  A  composition  of  matter  comprising  a  cementitious 
material  with  foam  incorporated  therein  to  increase  its 
normal  bulk. 

2.  A  composition  of  matter  of  cellular  construction  com¬ 
prising  a  cementitious  material  with  foam  incorporated 
therein. 

3.  A  composition  of  matter  having  a  cellular  formation 
comprising  a  cementitious  material  combined  with  a  foam 
producing  agent  and  water. 

4.  A  structural  building  unit  composed  of  calcined  gyp¬ 
sum  mixed  with  a  stabilized  foam  and  water  and  allowed 
to  set. 

5.  The  process  of  producing  a  light  weight  building  ma¬ 
terial  consisting  of  incorporating  a  foam  solution  with  a 
cementitious  material  and  water  and  allowing  the  mixture 
to  set. 

6.  The  process  of  producing  a  light  weight  building  ma¬ 
terial  by  incorporating  with  a  cementitious  material  and 
water  a  solution  imparting  a  cellular  formation  thereto 
and  allow  to  set. 

7.  The  process  of  producing  a  light  weight  building  ma¬ 
terial  consisting  of  incorporating  in  a  mixture  of  calcined 
gypsum  and  water  a  stabilized  foam  and  allowing  the  mix¬ 
ture  to  set. 

8.  The  process  of  producing  a  light  weight  building  ma¬ 
terial  comprising  the  formation  of  a  foaming  solution,  add¬ 
ing  the  foam  to  a  mixture  of  calcined  gypsum  and  water 
and  allowing  the  combination  to  set. 

9.  The  process  of  producing  a  light  weight  building  ma¬ 
terial  comprising  the  formation  of  a  foaming  solution, 
stabilizing  the  foam  by  the  addition  of  calcined  gypsum, 
incorporating  the  stabilized  foam  in  a  mixture  of  calcined 
gypsum  and  water  and  drying  out  the  excess  moisture. 

10.  The  process  of  producing  a  light  weight  building 
material  by  incorporating  in  a  mixture  of  calcined  gypsum, 
binding  fiber  and  water,  a  foam  imparting  a  cellular  forma¬ 
tion  thereto  and  increasing  the  volume  of  said  mixture  and 
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removing  the  excess  moisture,  said  foam  maintaining  the 
cellular  structure  in  setting. 

11.  The  process  of  producing  a  light  weight  building 
material  by  forming  a  foam  through  beating  air  into  a 
solution  containing  a  foaming  agent  and  incorporating  the 
foam  into  a  mixture  of  calcined  gypsum  and  water  by  agi¬ 
tation  and  allowing  the  mass  to  set. 

Add  A'.> 

CARLISLE  K.  ROOS. 


Oath. 


State  of  Iowa, 

County  of  Webster,  ss: 

Carlisle  K.  Roos,  the  above  named  petitioner,  being  first 
duly  sworn,  deposes  and  says  that  he  is  a  citizen  of  the 
United  States  and  a  resident  of  Fort  Dodge,  Iowa,  and 
that  he  verily  believes  himself  to  be  the  original,  first  and 
sole  inventor  of  the  improvement  in  Cementitious  Material 
described  and  claimed  in  the  annexed  specification:  that 
he  does  not  know  and  does  not  believe  that  the  same  was 
ever  known  or  used  before  his  invention  or  discovery 
thereof,  or  patented  or  described  in  any  printed  publica¬ 
tion  in  anv  countrv  before  his  invention  or  diseoverv 
thereof,  or  more  than  two  years  prior  to  this  application, 
or  in  public  use  or  on  sale  in  the  United  States  for  more 
than  two  years  prior  to  this  application;  that  said  inven¬ 
tion  has  not  been  patented  in  any  country  foreign  to  the 
United  States  on  any  application  filed  by  him  or  his  legal 
representatives  or  assigns  more  than  twelve  months  prior 
to  this  application:  and  that  no  application  for  patent  on 
said  improvement  has  been  tiled  by  him  or  his  representa¬ 
tives  or  assigns  in  anv  countrv  foreign  to  the  United  States. 

CARLISLE  K.  ROOS. 

Subscribed  and  sworn  to  before  me  this  24th  dav  of  Julv, 
A.  1).  1924. 

[seal.]  JAMES  I.  DOLLIVER, 

Notary  Public  in  and  for 
Webster  County,  Ioiva. 


Amendment ,  December  1,  1924. 


The  Hon.  Commissioner  of  Patents. 
Sir  : 


In  response  to  the  official  letter,  dated  November  26, 
1924,  please  amend  the  above  entitled  application  by  add¬ 


ing  the  following  claim : 


A'.  12.  The  process  of  forming  a  'cellular  cement 

which  comprises  forming  a  tenacious  foam  and 

the  foam 

mixing  A  with  a  cement. 

Respectfullv  submitted, 

LANGDON  MOORE, 
Attorney  for  Applicant. 


Interference  Letter ,  February  9,  1925. 
Adding  Rods  to  Interference. 
50974. 


In  accordance  with  the  provisions  of  Rule  129,  your  case 
above  identified  is  herebv  added  to  Interference  No.  50,974 
in  which  no  testimonv  has  been  taken. 

The  preliminary  statement  demanded  by  Rule  110  must 
be  filed  on  or  before  Mar.  16,  1925. 

The  subject  matter  of  the  interference  is 

Count  1.  The  process  of  forming  a  cellular  cement  which 
comprises  forming  a  tenacious  foam  and  mixing  the  foam 
with  a  cement. 


The  interference  involves  your  case  above  identified,  and 

An  application  for  Method  of  Manufacturing  Porous 
Building  Materials,  filed  by  Erik  Christian  Bayer,  whose 
post  office  address  is  21  Xordre  Frihavnsgade,  Copen¬ 
hagen,  Denmark,  and  whose  attorneys  are  Marks  &  Clerk, 
900  F  St.  X.  AY.,  Washington,  D.  C.,  and 

An  application  for  A  Cellular  Cement  and  a  Process  for 
Making  the  same,  filed  by  John  A.  Rice,  whose  post  office 
address  is  1165  Arch  St.,  Berkeley,  Calif.,  and  whose  at¬ 
torney  is  H.  H.  Byrne,  AA'asliington  Loan  &  Trust  Bldg., 
AVashington,  D.  C. 

The  relation  of  the  count  of  the  interference  to  the 
claims  of  the  respective  parties  is  as  follows : 


Count.  Roos. 

1  12 


Bayer. 

mm 

0 


Rice. 

8 


C.  L.  BLAKE, 

Examiner ,  Division  50. 


JOHN  A.  RICE  ET  AL.  VS.  C.  K.  ROOS  ET  AL. 
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836  In  the  United  States  Patent  Office. 

Interference  No.  50,974. 
Carlisle  K.  Roos 


vs.  i 

Erik  C.  Bayer 

vs.  i 

John  A.  Rice. 

Preliminary  Statement  of  Carlisle  K.  Roos. 


State  of  Iowa, 

County  of  Webster ,  ss: 

Carlisle  K.  Roos,  of  Fort  Dodge,  in  the  County  of  Web¬ 
ster,  State  of  Iowa,  being  duly  sworn,  deposes  and  says 
that  he  is  a  party  to  the  interference  declared  by  the  Com¬ 
missioner  of  Patents,  February  9,  1925,  between  his  appli¬ 
cation  for  patent  upon  Porous  Building  Material,  filed 
August  20,  1924,  Serial  No.  733,197,  and  the  application  for 
patent  of  Erik  C.  Bayer  for  Method  of  Manufacturing 
Porous  Building  Materials  and  John  A.  Rice  for  a  Cellular 
Cement  and  a  Process  of  Making  the  Same,  respectively: 


That  he  conceived  the  invention  set  forth  in  this  declara¬ 
tion  of  the  interference  on  or  about  June  1,  1922; 

That  he  first  explained  the  invention  to  others  on  or 
about  June  1, 1922;  i 

That  the  first  written  description  of  the  invention  was 
made  on  or  about  June  30,  1922; 

That  on  or  about  June  20,  1922,  he  first  reduced  the  in¬ 
vention  to  practice  in  his  laboratory  and  on  or  about 
August  23,  1922,  he  again  reduced  the  invention  to  prac¬ 
tice  by  embodying  it  in  a  full-size  commercial  product  and 
the  same  has  since  been  manufactured  on  a  large  commer¬ 
cial  scale  and  sold  on  the  market. 


CARLISLE  K.  ROOS. 


Sworn  to  and  subscribed  before  me  this  7th  day  of 
March,  1925.  I 

[seal.]  R.  C.  DOWD, 

Notary  Public. 


Mailed  3/10/25. 
45 — 6140a 


J 
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Interference  Letter,  April  9,  1925. 

Giving  Notice  of  Roos  ancl  Allison. 

In  accordance  with  the  provisions  of  Rule  129,  the  appli¬ 
cation  for  Building  Material  filed  by  Carlisle  K.  Roos  and 
Murrell  G.  Allison,  whose  post  office  addresses  are  815 
S.  15th  St.,  Fort  Dodge,  Iowa,  and  whose  attorney  is  Lang- 
don  Moore,  205  West  Monroe  St.,  Chicago,  Ill.,  is  hereby 
added  to  Interference  No.  50,974,  between  Ri6e  v.  Bayer  v. 
Roos  to  which  you  are  a  party.  The  claim  of  the  Roos  and 
Allison  application  corresponding  to  the  count  of  the 
issue  is 

Count.  Roos  &  Allison. 

1  10 

The  new  party  only  is  given  until  May  18,  1925,  within 
which  to  file  the  preliminary  statement  required  by  Rule 
110. 

The  issue  of  the  Interference  remains  unchanged. 

C.  L.  BLAKE, 
Examiner,  Division  50. 
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Application  of  Erik  Christian  Bayer.  Serial  No.  661,723. 
Filed  September  8,  1923.  Improvement  in  Method  of 
Manufacturing  Porous  Building  Materials. 

Application  for  U.  S.  Letters  Patent. 

Petition. 


To  the  Commissioner  of  Patents: 


Your  petitioner  Erik  Christian  Bayer,  —  citizen  of  the 
kingdom  of  Denmark,  residing  at  Copenhagen,  in  the 
County  of  — ,  State  of  Denmark,  and  whose  post  office 
address  is  Xo.  21'  Xordre  Frihavnsgade,  Copenhagen, 
Denmark,  prays  that  Letters  Patent  may  be  granted  to  him 
for  an  improvement  in  “Method  of  manufacturing  porous 
building  materials”  as  set  forth  in  the  annexed  specifica¬ 
tion. 


And  he  hereby  appoints  Marks  &  Clerk,  a  firm  composed 
of  G.  C.  and  E.  C.  R.  Marks,  D.  Clerk  and  M.  A.  Adam, 
of  900  F  St.  X.  AY.,  Washington,  D.  C.,  his  attorneys,  with 
full  power  of  substitution  and  revocation,  to  prosecute  this 
application,  to  make  alterations  and  amendments  therein: 
to  sign  the  drawings,  to  receive  the  Letters  Patent  and  to 
transact  all  business  in  the  United  States  Patent  Office 
connected  therewith. 

Signed  at  Copenhagen  in  the  County  of  — ,  and  State  of 
Denmark,  this  27th  day  of  August,  1923. 

ERICK  CHRISTIAN  BAYER. 


Specification. 

To  all  whom  it  mav  concern : 

Be  it  known,  that  I  Erik  Christian  Bayer,  citizen  of  the 
kingdom  of  Denmark,  residing  at  Copenhagen,  in  the 
County  of  — ,  and  State  of  Denmark,  have  invented  cer¬ 
tain  new  and  useful  improvements  in  “Method  of  manu¬ 
facturing  porous  building  materials”  of  which  the  fol¬ 
lowing  is  a  specification. 

The  invention  treats  of  a  method  of  manufacturing 

O 

porous  building  materials  and  the  like  from  substances 
which  are  mixed  with  water  or  other  fluids,  for  inst.  ce- 
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ment  and  gypsum,  and  the  method  consists  therein  that 
frothy  substances  are  added  in  an  indifferent  manner  dur¬ 
ing  the  treatment  of  the  substance  with  the  mixing  fluid. 


The  inventor  has  found  that  by  a  suitable  choice  of  such 
substances  a  foam  may  be  produced  which  during  the  en-. 
suing  forming  of  the  material  is  sufficiently  durable  so 
that  a  number  of  air-bubbles  are  left  in  the  mass. 


The  manufacture  may  take  place  in  such  a  manner  that 
the  foam  developing  substance  is  added  to  the  mixing 
fluid  or  to  a  mixture  of  this  fluid  and  the  substance  which 
are  to  be  mixed  with  the  fluid,  whereafter  the  foam  is 
developed  by  a  vigorous  stirring  up  of  the  mass  or  by  in¬ 
troduction  of  compressed  air,  eventually  jcarbonic  acid. 
In  most  cases  it  will  be  best  to  add  already  developed  foam 
to  the  mixing  fluid  or  to  the  mixture  of  this  fluid  and  the 
substance  to  be  mixed  therewith.  By  manufacture  on  a 
larger  scale  the  foam  thus  may  be  developed  in  a  special 
machine  and  then  be  transferred  to  a  mixing  machine  of 
already  known  construction,  so  that  the  foam  is  introduced 
in  the  mixture  instead  of  or  simultaneously  with  sand  or 
o/her  filling  substances. 

As  foam  developing  substances  may  be  used  different 
sorts  of  mucilage,  for  inst.  a  substance  produced  from  sea- 
tang,  the  socalled  tangin.  The  durability  of  the  foam  de¬ 
veloped  from  these  substances  may  be  augmented  by  add¬ 
ing  gelatine.  The  quantities  to  be  used  of  these  substances 
are  quite  small  so  that  the  method  is  also  very  cheap. 


In  certain  cases  a  further  durabilitv  of  the  foam  has 

•> 

been  obtained  by  adding  a  small  portion  of  formaldehyde. 
On  account  of  its  structure  the  material:  produced  will 


be  light  and  heat  insulating,  and  it  may  at  pleasure  be  pro¬ 
duced  in  plates  which  are  masoned  in  or j  fastened  with 


nails  or  which  are  cast  on  the  premises. 


Having  now  particularly  described  and  ascertained  the 

nature  of  mv  said  invention  and  in  what  manner  the  same 
* 

is  to  be  performed  I  declare  that  what  I  claim  is: 


1.  A  method  of  manufacturing  porous  building  materials 
of  substances  which  are  mixed  with  water  or  other  fluids, 
characterized  by  the  fact  that  foam  developing  substances, 
from  which  foam  is  produced  by  introduction  of  com¬ 
pressed  air,  or  foam  which  is  already  produced  from  such 
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substances  are  added  to  the  mixing  fluid  or  to  a  mixture 
of  such  fluid  and  the  substance  to  be  mixed  therewith. 

2.  Method  as  stated  in  claim  1,  characterized  therein  that 
the  foam  developing  substance  is  a  mucilage,  for  inst. 
tangin. 

3.  Method  as  stated  in  claims  1  and  2',  characterized 
therein  that  gelatine  is  added  to  the  foam  developing  sub¬ 
stance. 

4.  Method  as  s’tated  in  claims  1-3,  characterized  therein 
that  formaldehyde  is  added  to  the  foam  developing  sub¬ 
stance  or  to  the  foam. 

Add  A'.  A'> 

In  testimony  whereof,  I  have  signed  my  name  to  this 
specification  in  the  presence  of  two  subscribing  witnesses. 

ERIK  CHRISTIAN  BAYER. 

Witnesses : 

S.  BARDRAM. 

GILBERT  ASK. 


Oath. 


Kingdom  of  Denmark, 

City  of  Copenhagen , 

American  Consulate  General ,  ss: 

Erik  Christian  Bayer,  the  above-named  petitioner,  being 
sworn  (or  affirmed),  deposes  and  says  that  he  is  a  citizen 
of  the  Kingdom  of  Denmark  and  resident  of  No.  13'  Nordre 
Frihavnsgade,  Copenhagen,  Denmark;  that  he  verily  be¬ 
lieves  himself  to  be  the  original,  first  and  sole  inventor 
of  the  improvement  in  method  of  manufacturing  building 
materials  described  and  claimed  in  the  annexed  specifica¬ 
tion;  that  he  does  not  know  and  does  not  believe  that  the 
same  was  ever  known  or  used  before  his  invention  or  dis¬ 
covery  thereof  or  patented  or  described  in  any  printed 
publication  in  any  country  before  his  invention  or  discov¬ 
ery  thereof,  or  more  than  two  years  prior  to  this  applica¬ 
tion,  or  in  public  use  or  on  sale  in  the  United  States  for 
more  than  two  years  prior  to  this  application;  that  said 
invention  has  not  been  patented  in  any  country  foreign  to 
the  United  States  on  an  application  filed  by  himself  or 


13 


his  legal  representatives  or  assigns  more  than  twelve 
months  prior  to  this  application;  and  that  no  application 
for  patent  on  said  improvement  has  been  filed  by  himself 
or  his  representatives  or  assigns  in  any  country  foreign 
to  the  United  States,  except  as  follows:  in  Denmark  the 
11th  September  1922,  patent  No.  31916. 

ERIK  CHRISTIAN  BAYER. 

Sworn  and  subscribed  to  before  me  this  27th  day  of  Au¬ 
gust,  1923. 

[seal.]  E.  GIESSING, 

Vice-C onsul  of  the  United  States 
of  America ,  at  Copenhagen ,  Denmark. 

Foreign  Fee  Stamp. 

#9784. 


Amendment ,  April  28,  1924. 


Hon.  Commissioner  of  Patents: 

Sir: 

Replying  to  the  official  letter  of  April  11,  1924,  the  fol¬ 
lowing  claim  is  added  for  the  purpose  of  interference: 

A'.  5a.  4  4  The  process  of  forming  a  cellular  cement 

which  comprises  forming  a  tenacious  foam  and  mix 
ing  the  foam  ’with  a  cement.” 

Respectfully  submitted, 

E.  C.  BAYER, 

By  MARKS  &  CLERK,  Attys. 


April  26,  1924. 
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Interference  Letter ,  May  22,  1924. 

Declaration  of  Interference  Between  Bayer  and  Rice. 

i 

50974. 

The  subject-matter  involved  in  the  interference  is : 

Count:  The  process  of  forming  a  cellular  cement  which 
comprises  forming  a  tenacious  foam  and  mixing  the  foam 
with  a  cement. 

i 

: 

i 

This  interference  involves  your  application  above  iden¬ 
tified  and  an  application  of  John  A.  Rice,  for  A  Cellular 
Cement  and  a  Process  for  Making  the  Same,  whose  post 
office  address  is  1165  Arch  St.  Berkeley,  Calif,  and  whose 
attorney  is  H.  H.  Byrne,  of  Wash.  Loan  &  Trust  Bldg., 
Washington,  D.  C. 

The  relation  of  the  count  of  the  claims  of  the  respective 
parties  is  as  follows : 

Count.  Bayer.  Rice. 

5  8 

A.  M.  LEWERS, 
Examiner,  Div.  6. 


Count  compared. 


Application  of  John  A.  Rice.  Serial  No.  608,349.  Filed 
December  21, 1922.  A  Cellular  Cement  and  a  Process  for 
Making  the  Same. 


Petition. 


To  the  Commissioner  of  Patents : 


Your  petitioner,  John  A.  Rice,  a  citizen  of  the  United 
States  and  a  resident  of  Berkeley,  County  of  Alameda, 
State  of  California,  whose  post-office  address  is  1165  Arch 
St.,  Berkeley,  Calif.,  prays  that  Letters  Patent  may  be 
granted  to  him  for  the  improvement  in  Cellular  Cement 
set  forth  in  the  annexed  specification;  and  does  hereby  ap¬ 
point  Charles  A.  Munn  and  Orson  D.  Munn,  constituting 
the  firm  of  Munn  &  Co.,  of  the  Cities  of  New  York,  X.  Y., 
Washington,  I).  0.  (Xo.  77.),  Chicago,  Ill.,  and  San  Fran¬ 
cisco,  Cal.;  or  accredited  agents,  his  Attorneys,  with  full 
power  of  substitution  and  revocation,  to  prosecute  this 
application,  to  make  alterations  and  amendments  therein, 
to  receive  the  pajtent,  to  transact  all  business  in  the  Patent 
Office  connected  therewith  and  to  sign  his  name  to  the 
drawings. 


Signed  at  San  Francisco,  in  the  County  of  San  Francisco, 
and  State  of  California  this  lltli  dav  of  December,  1922. 
Inventor  sign  full,  including  middle  name,  here. 

JOHX  A.  RICE. 

Revenue  Stamp. 


Specification. 


To  all  whom  it  mav  concern: 

Be  it  known  that  I,  John  A.  Rice,  a  citizen  of  the  United 
States  and  a  resident  of  Berkeley,  County  of  Alameda, 
State  of  California,  have  invented  a  new  and  useful  Cellular 
Cement  and  a  Process  for  Making  the  Same  of  which  the 
following  is  a  specification. 

The  present  invention  relates  to  improvements  in  plastic 
compositions  and  its  particular  object  is  to  provide  a  cel¬ 
lular  composition  adapted  to  be  used  for  walls,  construc¬ 
tional  purposes,  fireproofing  of  the  frame  work  of  steel 
buildings  and  practically  all  purposes  that  concrete  can 
be  used  for  and  that  is  not  onlv  considerable  lighter  in 
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weight  than  the  concrete  mixtures  now  commonly  used  but 
contains  a  large  number  of  cellular  voids  adapted  to  im¬ 
prove  the  heat  insulating  qualities  of  the  material.  The  in¬ 
vention  consists  principally  in  a  method  of  impregnating 
cement  while  in  a  dry  or  soft  state  with  gas  bubbles  prefer¬ 
ably  produced  by  whipping  a  gelatinous  substance  in  the 
presence  of  water  into  a  foam  or  lather.  The  bubbles  thus 
formed  mix  readily  with  the  cement  and  occupy  space  within 
the  same  and  in  this  respect  may  be  described  as  taking  the 
place  of  gravel  or  rock  now  commonly  used  in  the  mixing 
of  concrete  in  addition  to  sand.  My  mixture  would  prefer¬ 
ably  comprise  suitable  proportions  of  Portland  cement,  sand 
and  foam  although  of  course  gravel  may  be  added  if  de¬ 
sired.  In  referring  to  cement  or  Portland  cement  I  wish 
to  state  that  this  expression  is  intended  to  include  clay, 
magnesite,  plaster  of  Paris,  keiselguhr  and  similar  materi¬ 
als. 

The  preferred  form  in  which  the  principle  of  my  inven¬ 
tion  may  be  executed  will  be  described  in  the  following 
specification  but  it  should  be  remembered  that  various 
changes  or  modifications  may  be  made  within  the  scope  of 
the  claims  hereto  attached  without  departing  from  the 
spirit  of  the  invention. 

My  invent  ion  comprises  principally  a  mixture  of  Portland 
cement  and  gas  bubbles.  The  Portland  cement  or  clay  or 
magnesite  or  any  other  equivalent  is  preferably  mixed  with 
sand  either  in  the  presence  of  water  or  in  a  dry  state.  The 
gas  bubbles  are  preferably  produced  by  whipping  a  gela¬ 
tine  mixture  of  preferably  the  following  proportions: 

1  %  glue 

984/5%  water  ; 

1/5  of  1%  formalin  (containing  40%  formaldehyde) 

Before  whipping  this  mixture  is  allowed  to  age  for  twen¬ 
ty-four  hours  or  longer  and  is  then  whipped  into  a  stiff 
foam  or  lather  which  will  remain  stable  for  a  considerable 
length  of  time.  This  foam  is  mixed  in  suitable  proportions 
with  the  cement  mixture  or  with  powdered  cetnent  material 
which  process  results  in  the  gas  bubbles  of  the  foam  being 
thoroughly  and  more  or  less  homogeneously  incorporated  in 
the  cement  mixture.  The  bubbles  remain  until  the  cement 
is  set  and  produce  thereby  a  stable  body  with  a  large  num¬ 
ber  of  cellular  voids  therein. 


I  have  discovered  that  glue  or  gelatin,  a  solution  of  Irish 
moss,  silicic  acid  gel,  and  many  other  kinds  of  gel  may  be 
used  to  make  the  foam  or  lather.  A  celluloid  solution  might 
be  used  to  make  a  lather  that  is  entirely  proof  against  water 
and  that  would  have  great  strength. 

Another  method  and  means  of  manufacturing  concrete 
having  included  voids  similar  to  those  formed  by  gas  bub¬ 
bles  consists  in  adding  to  the  concrete  or  cement  varying 
proportions  of  stiff  gel  divided  into  particles  of  a  desired 
size  bv  being  forced  through  a  sieve  or  in  anv  other  suit- 
able  manner.  The  gel  which  I  have  used  for  this  purpose 
consists  of  gelatine  and  water  made  water-proof  by  the 
addition  of  formalin.  After  setting,  the  concrete  should  be 
dried  and  the  voids  left  by  the  gelatine  will  contain  only  a 
Add.  C'.  small  residue.  A 

C'. 

Amendment ,  March  27,  1924. 

Hon.  Commissioner  of  Patents. 

Sir: 

In  response  to  the  Office  Letter  of  January  16,  1924, 
amend  the  above  entitled  application  as  follows: 

Cancel  the  claims  and  substitute  therefor  the  following: 

B'.  — lb.  The  process  of  producing  a  cellular  cement 

which  comprises  whipping  a  mixture  of  1  per  cent 
of  glue,  9SJf>  per  cent  of  water  and  %  of  1  per  cent 
formalin  into  a  stiff  foam,  for  creating  bubbles  and 
stirring  the  foam  into  a  cement. 

C1 

2b.  The  process  of  producing  a  cellular  cement 
which  comprises  whipping  a  mixture  of  glue,  water 
and  formalin  into  a  stiff  foam  to  form  gas  bubbles 
and  stirring  the  foam  into  a  cement. 

3b.  The  process  of  producing  a  cellular  cement 
which  comprises  whipping  a  protein,  water  and 
formalin  into  a  stiff  foam  to  form  gas  bubbles  and 
stirring  the  foam  into  a  cement. 

4b.  The  process  of  producing  a  cellular  cement 
which  comprises  whipping  a  protein  and  an  indu- 


rating  agent  into  a  stiff  foam  to  form  gas  bubbles  and 
stirring  the  bubbles  into  a  cement. 

5b.  A  composition  of  matter  comprising  a  mixture 
of  gas  bubbles  formed  of  whipped  protein,  water 
and  formalin  and  a  cement. 

6b.  A  composition  of  matter  comprising  a  mixture 
of  1  per  cent  of  glue,  98  per  cent  of  waiter  and  %  of 
1  per  cent  formalin  whipped  into  a  foamy  consistency 
and  cement. —  \ 

Add  C2.  C2.  j 

Oath.  | 

State  of  California, 

City  (0  County  of  San  Francisco ,  ss:  \ 

John  A.  Rice,  the  above-named  petitioner,  being  duly 
sworn  deposes  and  says:  that  he  is  a  citizen  of  the  United 
States  and  resident  of  Berkeley,  Countv  of  Alameda,  State 
of  California;  that  he  verilv  believes  himself  to  be  the 
original,  first  and  sole  inventor  of  the  improvement  in 
Cellular  Cement  described  and  claimed  in  the  annexed 
specification;  that  he  does  not  know  and  doQs  not  believe 
that  the  same  was  ever  known  or  used  before  his  invention 
or  discovery  thereof,  or  patented  or  described  in  any 
printed  publication  in  any  country  before  his:  invention  or 
discovery  thereof,  or  more  than  two  years  prior  to  this 
application,  or  in  public  use  or  on  sale  in  the  United  States 
for  more  than  two  years  prior  to  this  application;  that 
said  invention  has  not  been  patented  in  any  country  for¬ 
eign  to  the  United  States  on  an  application  filed  by  him  or 
his  legal  representatives  or  assigns  more  than  twelve 
months  prior  to  this  application;  and  that  no  application 
for  patent  on  said  improvement  has  been  filed  by  him  or 
his  representatives  or  assigns  in  any  country  foreign  to 
the  United  States,  and  that  the  petitioner’s  full  name  is  as 
above  written. 

JOHN  A.  RICE. 

Sworn  to  and  subscribed  before  me  this  11th  day  of 
December,  1922. 

[seal.]  C.  B.  SESSIONS, 

Notary  Public  in  and  for  the  City 

and  County  of  San  Francisco, 

State  of  California. 


Amendment ,  April  8,  1924. 


Hon.  Commissioner  of  Patents. 

Sir*. 

Supplementing  the  amendment  filed  March  27,  1924, 
amend  the  above  entitled  application  as  follows: 

Change  the  title  of  the  invention  in  the  preamble  to  the 
specification  from  “Cellular  Plastic  Composition”  to  — A 
Cellular  Cement  and  a  Process  for  Making  the  Same — . 

Page  2,  line  21,  correct  the  spelling  of  “homogeneously”. 

Page  3  at  the  end,  add 

C'.  — Bv  the  use  of  the  limitation  “stiff”  when  refer- 
* 

ring  to  the  foam,  I  wish  it  to  be  understood  that  the 
limitation  is  intended  to  designate  a  tenacious  foam 
or  such  a  foam  that  the  thin  films  forming  the  bubbles 
are  suflicientlv  strong  to  be  maintained  when  mixed 
with  a  cement. — 

Add  the  following  claims: 

C\  — 7r.  The  process  of  producing  a  cellular  cement 
which  comprises  whipping  a  protein  capable  of  form¬ 
ing  a  foamiinto  a  stiff  foam  to  form  gas  bubbles  and 
stirring  the  foam  into  a  cement. 

8°.  The  process  of  forming  a  cellular  cement  which 
comprises  forming  a  tenacious  foam  and  mixing  the 
foam  with  a  cement. — 
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849  Remarks. 

In  the  recent  interview  with  the  applicant,  attorney  of 
record  and  the  Examiner  in  charge  of  this  application,  the 
important  step  in  the  invention  was  clearly  pointed  out 
and  it  was  shown  that  the  step  in  first  producing  a  stiff 
foam  formed  of  bubbles  and  then  stirring  the  bubbles  into 
a  cement  is  not  shown  by  the  art  of  record.  The  step  of 
first  forming  the  stiff  foam  to  provide  gas  bubbles  or  air 
bubbles  is  distinctly  novel  not  only  in  view  of  the  art  of 
record  but  in  view  of  the  fact  that  the  cement  is  formed 
around  the  bubbles  to  form  voids  so  that  the  voids  are 
positively  and  distinctly  produced  by  the  bubbles  alone  and 
since  the  wet  or  dry  cement  absorbs  the  moisture  in  and 
around  the  bubbles,  permanent  voids  are  produced. 

Sabine  has  a  product  which  is  distinctly  different  from 
that  of  applicant’s  in  that  he  mixes  glue  with  the  different 
elements  to  provide  a  cement  and  which  is  not  dependent 
upon  the  formation  of  bubbles  or  a  stiff  foam  and  around 
which  the  cement  is  adapted  to  harden.  Sabine  more  com¬ 
pletely  points  out  on  page  2  of  his  specification  that  it  is 
particularly  imperative  to  use  sharp  pointed  slag  as  the 
important  element  for  causing  the  voids. 

Jennings  provides  a  foam  to  be  floated  on  liquid  to  pro¬ 
tect  the  liquids  from  the  air. 

The  present  case  is  not  concerned  in  the  method  or  man¬ 
ner  of  producing  the  foam  but  rather  in  the  process  of 
forming  a  cellular  cement  by  mixing  a  tenacious  foam  with 
a  cement  and  furthermore  the  invention  is  independent  of 
the  materials  forming  the  foam. 

Hanna  likewise  discloses  the  use  of  formaldehyde  for 
hardening  animal  glue. 

850  Weber  provides  a  water  proof  plastic  composi¬ 
tion  adapted  to  be  spread  on  a  cloth  in  which  5  parts 

of  glue  and  5  parts  of  water  is  used  and  to  which  is  added 
sulfanated  oil,  castor  oil  or  fish  oil  and  then  cooled  and 
hardened  by  some  agent. 

Caldwell  is  concerned  in  the  production  of  an  element  in 
which  glue  is  mixed  with  zinc  oxide  or  other  fine  insoluble 
powder  and  soaked  in  glycerine  and  heated  and  churned  in 
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a  foam  in  which  air  is  introduced  for  stirring  the  sub¬ 
stance  and  for  oxidizing  the  same. 

It  is  thought  that  applicant  has  clearly  set  forth  a  new 
and  patentable  process  not  disclosed  by  the  art  of  record 
and  therefore  an  early  allowance  is  accordingly  solicited. 
Respectfully  submitted, 

J.  A.  RICE, 

By  MUNN  &  CO., 

Attys . 
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Interference  Letter ,  May  22, 1924. 

50974. 

The  case,  above  referred  to,  is  adjudged  to  interfere  with 

others,  hereafter  specified,  and  the  question  of  priority 

will  be  determined  in  conformity  with  the  Rules. 

♦ 

The  statement  demanded  by  Rule  110  must  be  sealed  up 
and  filed  on  or  before  Jul.  14,  1924,  with  the  subject  of  the 
invention,  and  name  of  party  filing*  it,  indorsed  on  the  en¬ 
velope.  The  subject-matter  involved  in  the  interference  is 

Count.  The  process  of  forming  a  cellular  cement  which 
comprises  forming  a  tenacious  foam  and  mixing  the  foam 
with  a  cement. 

This  interference  involves  your  application  above  iden¬ 
tified  and  an  application  of  Erik  Christian  Bayer,  for 
Method  of  Manufacturing  Porous  Building  Materials, 
whose  post  office  address  is  21  Xordre  F rihavnsgade, 
Copenhagen.  Denmark,  and  whose  attorneys  are  Marks  & 
Clerk,  of  900  F  St.  X.  W.,  Washington,  D.  C.  ; 

The  relation  of  the  count  to  the  claims  of  the  respective 
parties  is  as  follows: 

Count.  Rnyor.  Rico. 

5  8 


A.  M.  LEWERS, 
Examiner,  Div.  6. 
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852  In  the  United  States  Patent  Office. 

Interference  No.  50,974. 

John  A.  Rice 
vs. 

Erik  Christian  Bayer. 

Preliminary  Statement  of  John  A .  Rice, 

Canada,  Province  of  Ontario, 

Ottawa ,  ss:  \ 

John  A.  Rice,  being  duly  sworn,  deposes  and  says  that 
he  is  the  same  John  A.  Rice,  who  on  December  21,  1922 
filed  in  the  U.  S.  Patent  Office  on  application  Serial  No. 
608,349  for  a  patent  on  an  invention  relating  to  A  Cellular 
Cement  and  Process  For  Making  the  Same,  which  applica¬ 
tion  is  involved  in  the  above  entitled  interference;  that  he 
has  read  the  issue  of  said  interference ;  that,  as  he  under¬ 
stands  this  issue,  he  conceived  A  Cellular  Cement  and 
Process  for  Making  the  Same  substantially  as  described 
therein  in  the  latter  part  of  October,  1922;  that  on  or 
about  November  5th,  he  outlined  a  formula,  experimented 
with  materials  in  his  laboratory  and  made  calculations  on 
paper  equivalent  to  sketches;  that  on  or  about  November 
12th,  1922  he  made  the  first  written  description  of  the 
invention;  that  on  or  about  the  same  day  (that  is  to  say 
November  12th,  1922)  he  first  explained  the  invention  to 
others;  that  he  first  embodied  his  invention  ill  full  size 
slabs  of  cellular  cement  (approximately  114"  x  24"  x  36"), 
on  or  about  the  15th  —  November,  1922;  that  he  continued 
making,  successfully,  experimental  slabs  substantially  of 
the  dimensions  given  and  also  cylindrical  forms  for  test¬ 
ing  (6"  x  16"),  up  to  and  subsequent  to  January  17th, 
1923,  when  he  first  embodied  his  invention  in  a  full  size 
block  of  cellular  cement  (approximately  10"  x  12"  x  60") ; 
that  he  successfully  operated  the  same  on  the  same  day 
the  cellular  cement  slabs  were  made  at  Berkeley,  Califor¬ 
nia  ;  that  cellular  cement  slabs  were  made  and  placed 

853  on  sale  the  early  part  of  May,  1923  and  since;  that 
a  house  suitable  for  a  residence,  with  sides  and  roof 

of  cellular  cement  poured  in  molds  was  made  in  October, 
1923;  that  a  house  suitable  for  residence,  with  burlap 
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dipped  in  cellular  cement  constituting  the  walls  and  roof 
of  same,  was  made  in  Berkeley,  California,  in  January, 
1924;  that  cellular  cement  aggregating  more  than  fifteen 
cubic  yards,  cut  into  rectangular  shapes  suitable  for  build¬ 
ing  purposes  was  made  by  him  in  Pittsburgh,  Pennsyl¬ 
vania,  in  March,  1924,  the  same  now  being  built  into  a 
building;  that  the  several  types  of  cellular  cement  shapes 
have  been  manufactured  in  large  numbers  since  October, 
1923,  the  manufacture  and  sale  being  continuous  from  then 
until  the  present  time. 

JOHN  A.  RICE. 

Subscribed  and  sworn  to  before  me,  a  Vice  Consul  of  the 
United  States  of  America  at  Ottawa,  Canada,  this  14th 
dav  of  June,  1924. 

[seal.]  GIBSON  G.  BLAKE,  Jr., 

Vice  Consul  of  the  United 
States  at  Ottawa,  Canada. 

American  Consular  Service  Fee  Stamp  cancelled  June 
14,  1924. 
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Redeclaration  of  Interference,  April  9,  1925. 

Adding  Roos  and  Allison  to  Interference. 

I 

To  the  Examiner  of  Interferences. 

Sir  : 

In  accordance  with  the  provisions  of  Rule  129,  and  under 
the  jurisdiction  conferred  by  your  letter  of  March  19,  1925, 
the  application  for  Building  Material,  Serial  No.  733,196, 
tiled  Aug.  20,  1924  by  Carlisle  K.  Roos  and  Murrell  G. 
Allison,  whose  post  office  addresses  are  815  South  15th  St., 
Fort  Dodge,  Iowa,  and  whose  attorney  is  Langdon  Moore, 
205  West  Monroe  St.,  Chicago,  Ill.,  is  hereby  added  to 
the  interference  Roos  v.  Baver  v.  Rice  declared  May  22, 
1924,  No.  50,974. 

The  order  of  the  parties  is  now  as  follows:  Roos  v.  Roos 
and  Allison  v.  Baver  v.  Rice. 

The  issue  of  the  interference  remains  unchanged. 

The  claim  of  the  Roos  and  Allison  application  corre¬ 
sponding  to  the  issue  is. 

Count.  Claim. 

1  10 


Respectfully, 


C.  L.  BLAKE, 
Examiner,  Division  50. 


i 
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Preliminary  Statement  of  Carlisle  K.  Roos  and  Murrell  G . 

Allison ,  May  6,  1925. 


State  of  Iowa,  j 

County  of  Webster ,  ss: 

Carlisle  K.  Roos  and  Murrell  G.  Allison,  both  of  Fort 
Dodge,  in  the  County  of  Webster  and  State  of  Iowa,  being 
duly  sworn  depose  and  say  that  they  are  parties  to  inter¬ 
ference  No.  50,974,  Roos  v.  Bayer  v.  Rice,  declared  Febru¬ 
ary  9,  1925,  and  to  which  on  April  9,  1925,  the  Commis¬ 
sioner  of  Patents  added  their  joint  application  for  patent 
upon  Building  Material,  Serial  No.  733,196,  tiled  August 
20,  1924: 

That  they  jointly  conceived  the  invention  specifically  set 
forth  in  their  joint  application  and  broadly  described  in 
the  count  of  the  issue  of  the  interference  on  or  about  May 
15,  1924. 

That  they  first  explained  the  joint  invention  to  others 
on  or  about  May  15,  1924. 

v  7 

That  the  first  written  description  of  the  joint  invention 
was  made  on  or  about  June  1,  1924. 

That  the  joint  invention  was  first  reduced  to  practice 
on  or  about  May  15,  1924,  by  producing  a  specimen  of  the 
material  in  the  laboratory;  on  June  1,  1924,  the  aggregate 
made  in  accordance  with  their  joint  invention  was  added 
to  the  plastic  material  usually  employed  in  manufac¬ 
ture  of  plaster  board  and  a  full  size  commercial  plaster 
board  was  made  on  the  machine;  and  commercial  manu¬ 
facture  of  plaster  board  employing  the  aggregate  made  in 
accordance  with  our  said  joint  invention  was  begun  on  or 
about  August  1,  1924,  and  has  continued  from  time  to  time 
since  that  date  and  such  plaster  boards  have  been  sold  to 
the  trade. 

CARLISLE  K.  ROOS. 

MURRELL  G.  ALLISON. 

Sworn  to  and  subscribed  before  me  this  27th  day  of 
April,  1925. 

[seal.]  R.  C.  DOWD, 

Notary  Public. 


Decision  of  Examiner  of  Interferences,  June  30,  1925. 


Whereas  Roos  and  Allison,  a  junior  party,  have  failed 
to  make  any  showing  why  judgment  on  the  record  should 
not  be  entered  against  them,  in  view  of  the  fact  that  the 
date  alleged  in  their  preliminary  statement  for  concep¬ 
tion  of  the  invention  in  issue  is  subsequent  to  the  filing 
dates  of  Bayer,  a  junior  party,  and  Rice,  the  senior  party, 
and  whereas  the  time  allowed  for  such  showing  has  ex¬ 
pired,  pursuant  to  the  notice  of  May  22,  1925,  it  is  hereby 
adjudged  that  Carlisle  K.  Roos  and  Murrell  G.  Allison  are 
not  the  first  inventors  of  the  subject  matter  here  in  issue. 

Limit  of  appeal:  Julv  30,  1925. 

H.  I.  HOUSTON, 
Examiner  of  Interferences . 
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Decision  of  Examiner  of  Interferences ,  May  28,  1927. 

The  invention  here  in  issue  is  a  process  for  making  a 
cementitious  material  of  porous  structure.  It  is  expressed 
in  a  single  count,  as  follows : 

The  process  of  forming  a  cellular  cement  which  com¬ 
prises  forming  a  tenacious  foam  and  mixing  the  foam  with 
a  cement. 

According  to  the  process  covered  by  the  count]  the  cemen¬ 
titious  material  is  produced  by  forming  a  more  or  less 
permanent  foam,  mixing  the  foam  in  an  indifferent  man¬ 
ner,  presumably  in  the  presence  of  water,  with  a  dehy¬ 
drated  or  calcined  material  essentiallv  cementitious  in 

* 

character,  and  allowing  the  resulting  mass  to  “set”. 

The  count  originated  in  the  application  of  the  senior 
party,  Rice,  in  an  amendment  tiled  April  8,  1924.  In  the 
remarks  accompanying  the  amendment,  it  was  stated,  ‘  ‘  The 
present  case  is  not  concerned  in  the  method  or  manner  of 
producing  the  foam,  but  rather  in  the  process  of  forming 
a  cellular  cement  by  mixing  a  tenacious  foam  with  a  ce¬ 
ment.  *  *  *  ”  It  would  seem,  therefore,  that' the  process 
by  which  the  foam  is  made  is  material  only  to  the  extent 
that  a  foam  which  is  tenacious  in  character  is  required  by 
the  count. 

All  three  parties  to  the  interference  have  'taken  testi¬ 
mony.  Roos,  who  filed  on  August  20,  1924,  Has  adduced 
testimony  to  show  that  he  conceived  and  reduced  to  prac¬ 
tice  during  the  summer  months  of  1922;  Bayer,  who  filed 
in  Denmark  on  September  12,  1922,  and  in  the  United 
States  on  September  8,  1923,  has  introduced  evidence  to 
prove  the  operativeness  of  the  process  disclosed  in  his 
Danish  application,  upon  which  he  relies;  and  Rice,  who 
filed  on  December  21,  1922,  has  called  a  number  of  wit¬ 
nesses  to  show  (1)  conception  and  reduction  to  practice 
by  him  in  the  autumn  of  1922  and  (2)  inoperativeness  and 
incomplete  disclosure  of  the  process  set  forth  in  Bayer’s 
Danish  application.  The  case  made  by  Roos  will  be  con¬ 
sidered  first. 

Roos,  called  on  his  own  behalf,  testified  that  in  1922  he 
was  chief  tester  and  research  worker  in  charge  of  research 
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at  the  Fort  Dodge  plant  of  the  United  States  Gypsum  Com¬ 
pany  (Roos,  p.  9,  Q.  8);  that  on  June  1,  1922,  he  was  en¬ 
deavoring  to  produce  light  weight  gypsum  products  and 
especially  light  weight  gypsum  tile  (Roos,  p.  9,  Qs.  18  and 
19) ;  and  that  about  that  time  he  saw  in  an  issue  of  the  Jour¬ 
nal  of  Industrial  and  Engineering  Chemistry  an  advertise- 
ment  of  Fi  refoam,  which  suggested  to  him  the  use  of  a 
tenacious  foam  in  the  manufacture  of  lightweight  gypsum 
products  (Roos,  p.  9,  Qs.  19  to  23,  inch).  He  stated  also 
that  during  June,  July  and  August  of  1922  he  prepared 
mixtures  of  tenacious  foam  and  plastic  gypsum,  from 
which  mixtures  samples  of  cellular  gypsum  were  made 
(Roos,  ]>.  10,  Qs.  24  to  31,  inch);  that  on  June  30,  1922, 
he  had  the  plant  stenographer  typewrite  Exhibit  2,  a  letter 
to  Brookbv,  his  superior,  disclosing  the  use  of  a  tenacious 
foam  in  connection  with  the  manufacture  of  lightweight 
gypsum  products,  which  letter,  as  was  the  custom,  was 
signed  by  the  works  manager,  Theobald  (Roos,  p.  12,  Qs. 
43  to  73,  inch);  that  some  time  soon  after  July  10,  1922, 
he  prepared  the  gypsum  patty  known  as  Exhibit  4  (Roos, 
p.  21,  Qs.  108  to  137,  inch);  that  shortly  thereafter  he  and 
Leimer  prepared  several  standard  4-inch  partition  tile,  one 
of  which  was  sent  to  Brookbv,  these  tile  being  made  bv 
the  process  here  in  issue  (Roos,  p.  19,  Qs.  93  to  101,  inch 
and  p.  28,  Qs.  147  to  153,  inch);  that  tests  were  made  on 
samples  of  the  mix  which  went  into  these  tile,  the  data  so 
obtained  being  recorded  by  Leimer  on  Exhibit  5  (Roos. 
p.  29,  Qs.  154  to  187,  inch,  and  p.  103,  Qs.  388  to  400,  inch)  ; 

and  that  at  the  time  the  tile  sent  to  Brookbv  was  for- 

% 

warded  there  was  also  sent  the  letter  known  as  Exhibit  6, 
this  letter  being  prepared  by  the  plant  stenographer  for 
Roos  and  being  signed  by  Theobald  (Roos,  p.  43,  Qs.  193 
to  209,  inch).  Roos  testified  further  that  prior  to  Oc¬ 
tober  6,  1922,  he  and  Ruge  made  the  block  known  as  Ex¬ 
hibit  10  (Roos,  p.  63,  Qs.  312  to  330,  inch) ;  that  on  Octo¬ 
ber  6,  1922,  the  boards  known  as  Exhibits  11  and  14  were 
made  (Roos,  p.  65,  Qs.  331  to  348,  inch,  and  p.  71,  Qs.  349 
to  378,  inch) ;  and  that  from  that  time  on  he  devoted  him¬ 
self  to  working  out  equipment  which  would  permit  continu¬ 
ous  operation,  on  a  factory  scale,  of  the  process  here  in 
issue  (Roos,  p.  109,  Qs.  422  to  494,  inch). 

The  practice  is  well  settled  that  corroboration  is  required 
in  order  to  establish  conception  and  reduction  to  practice. 
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The  matters  of  Roos’  conception  and  reduction  to  practice 
will  therefore  be  considered  in  connection  with  the  exhibits 
and  the  testimony  of  his  supporting  witnesses.! 

For  conception,  Roos  is  thought  to  have  established  and 
to  be  entitled  to  the  date  of  June  30,  192'2,  when  Exhibit  2 
was  prepared.  The  sheet  which  is  in  evidence  as  Roos 
Exhibit  1  does  not  prove  conception,  since  it  contains  no 
disclosure  of  the  process  here  in  issue,  and  the  same  ap¬ 
plies  to  Exhibit  3,  which  is  a  detached  sheet  dated  June 
20,  1922,  on  which  appear  the  words  “Foamite+SCU”  Ex¬ 
hibit  2,  on  the  other  hand,  appears  to  contain  a  reason¬ 
ably  complete  disclosure  of  the  process  here  in  issue,  and 
was  positively  identified  by  three  persons  other  than  Roos; 
namely,  Mrs.  Menke,  who  stated  that  it  was  typewritten 
by  her  on  June  30,  1922,  Theobald,  who  stated  that  he 
signed  it  on  June  30,  1922,  and  Rrookbv,  who; stated  that 
he  received  it  on  July  3,  1922.  For  convenience,; those  para¬ 
graphs  which  are  believed  to  disclose  the  process  here  in 
issue  are  copied  below. 

By  taking  a  warm  2%  solution  of  Rice  flour  with  a  trace 
of  gum  arabic,  and  beating  it  very  severely  a  permanent 
foam  is  produced.  Using  this  as  the  gauging  water,  min¬ 
ute  air  cells  were  produced  in  the  block,  and  of  course,  a 
light  weight  product. 

Now,  Rice  flour  is  not  an  efficient  foaming  agent.  I  used 
it  simply  to  prove  the  theory,  that  entrapped  air  in  a  col¬ 
loidal  solution  could  be  used  to  produce  light  weight  stucco, 
provided  the  foam  was  elastic  and  permanent. 

Since  a  permanent  foam  will  perform  properly,  then  the 
desired  variable  weights  of  tile  will  be  controlled  by 
amount  of  agitation  for  permanent  foam  or  foaming  agent 
used,  therebv  controlling  the  cellular  structure  which  is 
impossible  with  volatile  gases  in  methods  previously  tried. 

It  is  thought,  therefore,  that  Exhibit  2  is  sufficient  to 
establish  conception  by  Roos  at  least  as  early  as  June  30, 
1922.  '  *  | 

For  reduction  to  practice,  Roos  is  thought  to  have  estab¬ 
lished  and  to  be  entitled  to  the  date  of  August  23,  1922, 
when  standard  4-inch  tile  were  made  by  the  process  here 
in  issue.  This  date  is  fixed  by  the  characters  8-23-22  on 
Exhibit  5,  the  data  sheet  for  the  tile,  and  Roos’  testimony 
to  that  effect  is  corroborated  by  Leimer,  who  assisted  in 
making  the  tile  and  who  kept  the  data  sheet.  Leimer  testi- 


fied  (Q.  63)  that  the  tile  were  made  by  beating  to  a  perma¬ 
nent  foam  a  solution  of  saponin  and  gum  and  then  adding 
it  to  a  mixture  of  stucco  and  water,  the  entire  mass  being 
then  “cast  in  the  regular  way  to  make  a  standard  tile.” 
He  also  stated  (Qs.  67  to  75)  that  two  test  cylinders  were 
made  of  the  mix  that  went  into  each  of  the  standard  tile, 
these  test  cylinders  showing  a  compression  strength  above 
360,  indicating  “that  the  tile  were  all  right  for  all  general 
purposes  that  a  partition  tile  is  used  for  and  should  go  as 
a  Xo.  1  tile.”  The  evidence  and  particularly  the  testimony 
of  Leimer  is  held  to  establish  a  reduction  to  practice  on 
August  23,  1922,  by  the  making  of  standard  tile  which, 
when  tested,  were  found  to  be  satisfactorv.  Other  reduc- 
tions  to  practice  by  Koos  are  shown  to  have  been  effected 
on  August  24,  1922,  when  two  more  standard  4-inch  tile, 
one  of  which  was  apparently  sent  to  Brookby,  were  made; 
prior  to  October  6,  1922,  when  Exhibit  10  was  made;  and 
on  October  6,  1922,  when  Exhibits  11  and  14  were  made. 
In  view,  however,  of  the  holding  that  there  was  a  sufficient 
reduction  to  practice  on  August  23,  1922,  the  later  ones 
will  not  be  further  considered  herein. 


It  is  vigorously  contended  on  behalf  of  Rice  that  Roos' 
delay  in  filing  his  application  is  fatal  to  his  case,  but  this 
is  not  believed  to  be  so.  The  fact  that  Roos  proceeded  to 
design  equipment  capable  of  carrying  on  the  process  con¬ 
tinuously  on  a  factory  scale  would  seem  to  rebut  completely 
anv  argument  that  the  earlv  activities  were  merelv  aban- 
doned  experiments  or  that  the  invention  as  a  whole  was 
abandoned  by  him  or  by  his  assignee,  the  United  States 
Gypsum  Company.  There  is  apparently  nothing  in  the 
record  to  prove  that  either  Roos  or  his  assignee  was  stirred 
into  activity  by  knowledge  that  others  were  practicing  the 
process  here  in  issue,  and  in  the  absence  of  such  proof  he 
cannot  be  held  to  have  forfeited  his  right  to  a  patent  be¬ 
cause  of  an  alleged  concealment. 

In  view  of  the  findings  as  to  the  evidence  submitted  bv 
Roos,  it  is  apparent  that  Bayer  cannot  prevail.  Bayer’s 
case  depends  wholly  on  the  filing  of  his  Danish  application 
on  September  12,  1922,  and  this  date  is  subsequent  to  the 
dates  assigned  to  Roos  for  conception  and  reduction  to 
practice.  Under  these  circumstances,  Bayer  cannot  be  said 
to  have  been  the  first  inventor  of  the  process  here  in  issue. 


A  strong  attack  on  the  sufficiency  of  the  disclosure  of  the 
Bayer  Danish  application  was  made  on  behalf  of  Rice,  it 
being  contended  that  the  process  as  described  in  the  Danish 
application  could  not  be  practiced  successfully  because  of 
incomplete  disclosure.  The  record  shows  that  although 
Reilly  and  Acree,  expert  witnessse  for  Rice,  were  more  or 
less  unsuccessful  in  obtaining  cellular  products  by  follow¬ 
ing  Bayer’s  process,  both  Miner  and  Iluntley;  expert  wit¬ 
nesses  for  Bayer,  had  no  difficulty  in  obtaining  them,  and 
it  is  therefore  held  that  the  process  disclosed  Is  an  opera¬ 
tive  one.  Necessarily,  some  experimentation  would  be  re¬ 
quired  in  the  case  of  any  process  to  determine  the  most 
satisfactory  proportions  of  the  particular  starting  mate¬ 
rials  used  in  any  given  case. 

It  is  also  argued  for  Rice  that  the  patent  laws  of  Den¬ 
mark  do  not  permit  him  to  inspect  all  the  papers  of  Bayer’s 
Danish  application  and  that  therefore  there  is  not  complete 
reciprocity,  under  the  Convention,  between  Denmark  and 
the  United  States.  However,  even  assuming  that  access 
to  the  papers  of  Bayer’s  Danish  application  is  denied  Roos, 
no  reason  is  seen  for  holding  that  Baver  is  not  entitled  to 
the  benefit  of  his  foreign  filing  date.  It  is  not  thought 
that  the  reciprocity  is  intended  to  go  to  every  regulation 
imposed  by  the  respective  patent  offices. 

Rice  is  subsequent  in  point  of  time  to  both  Roos  and 
Bayer.  None  of  the  allegations  in  his  preliminary  state¬ 
ment  call  for  dates  earlier  than  October,  1922,  and  no  suffi¬ 
cient  reason  is  seen  for  discussing  his  proofs. 


Judgment  will  accordinglv  be  entered  in  favor  of  Roos. 

Baver ’s  motion  to  strike  from  Rice’s  record  the  testi- 
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tion  of  the  Patent  Office  tribunals,  has  been  carefully  con¬ 
sidered.  While  testimony  of  this  character  is  entitled  to 
little  or  no  weight,  it  is  not  believed  that  the  testimony  of 
these  witnesses  is  so  wholly  impertinent  or  so  completely 
incompetent  as  to  warrant  striking  it  from  the  record.  The 
motion  is  accordingly  denied. 

Roos’  motion  to  strike  from  Rice’s  record  the  so-called 
stipulation  appearing  on  page  577  thereof,  on  the  ground 
that  it  was  not  joined  in  by  him,  has  been  carefully  con¬ 
sidered.  It  is  obvious  that  this  stipulation  is:  in  no  way 
binding  on  him  and  the  motion  is  therefore  denied. 
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Roos’  motion  to  strike  from  Rice’s  brief  the  patents 
listed  therein  and  not  introduced  in  evidence  has  been  care¬ 
fully  considered.  This  motion  is  granted  to  the  extent  that 
these  patents  have  not  been  considered  in  determining 
priority  in  this  proceeding. 

Rice’s  motion  to  strike  out  all  the  testimonv  on  behalf 
of  Roos,  on  the  ground  that  it  differs  from  the  typewritten 
copy  of  the  testimony,  has  been  carefully  considered.  Coun¬ 
sel  for  Roos  has  made  affidavit  to  the  fact  that  the  correc¬ 
tion  in  pencil  in  the  typewritten  testimony  of  the  witness 
Ruge  was  made  by  the  stenographer  in  the  presence  of 

counsel  for  Rice  immediatclv  on  discoverv  and  before  the 

•  % 

testimonv  closed.  Oral  denial  of  these  allegations  was  made 
at  the  hearing  bv  counsel  for  Rice,  but  oral  statements  of 
this  sort  cannot  be  permitted  to  prevail  over  statements 
under  oath.  Under  these  circumstances  and  in  view  of  the 
difference  between  the  facts  in  this  case  and  those  in  Inde¬ 
pendent  Baking  Powder  Co.  v.  Fidelity  Manufacturing  Co., 
94  0.  G.  222;  1901  C.  D.  7,  the  motion  should  be,  and  hereby 
is,  denied. 

Priority  of  invention  of  the  subject  matter  in  issue  is 
hereby  awarded  to  Carlisle  K.  Roos,  a  junior  party. 

Limit  of  appeal:  June  28,  1927. 

H.  I.  HOUSTON, 

Examiner  of  Interferences. 
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Decision  by  Board  of  Appeals ,  July  2,  1928. 

The  parties  Bayer  and  Rice  have  appealed  from  the  de¬ 
cision  of  the  examiner  of  interferences  awarding  priority 
in  favor  of  the  junior  party  Roos. 

The  issue  consists  of  a  single  count  reading  as  follows: 

The  process  of  forming  a  cellular  cement  which  comprises 
forming  a  tenacious  foam  and  mixing  the  foam  with  a 
cement.  j 

The  application  of  the  senior  party  Rice  was  filed  Dec.  21, 
1922.  The  application  of  the  party  Bayer  was  filed  Septem¬ 
ber  8,  1923,  but  he  was  given  the  benefit  at  final  hearing  of 
his  application  filed  in  Denmark  on  September  12,  1922. 
The  junior  party  Roos  filed  August  20,  1924.  All  of  the 
parties  took  testimony. 

The  examiner  of  interferences  held  that  Roos  was  entitled 
to  June  30,  1922,  for  his  date  of  conception  based  upon  his 
“Exhibit  2”  and  the  testimony  of  Roos,  Mrs.  Menke,  Theo¬ 
bald  and  Brookbv  concerning  it.  He  gave  Roos  a  reduction 
to  practice  on  August  23,  1922,  when  4-inch  tile  were  made 
by  the  process  of  the  count,  according  to  “Exhibit  5”  and 
the  testimony  of  Roos  and  Leimer.  He  found  additional  re¬ 
ductions  to  practice  were  made  by  Roos  on  August  24,  1923, 
when  two  more  standard  4-inch  tile  were  made;  also  on 
October  6,  1922,  when  the  specimens  of  wallboard,  “Ex¬ 
hibits  11  and  14’ ’  are  alleged  to  have  been  made;  also  on  the 
cellular  gypsum  block,  “Exhibit  10,”  alleged  to  have  been 
made  prior  to  October  6,  1922.  Since  the  dates  of  June  and 
August,  1922,  to  which  Roos  was  found  entitled  for  con¬ 
ception  and  reduction  to  practice,  respectively,  are  prior  to 
October,  1922,  the  earliest  date  alleged  in  Rice’s  preliminary 
statement,  and  September  11,  1922,  the  date  to  which  Bayer 
contends  he  is  entitled  by  reason  of  his  foreign  application, 
the  examiner  of  interferences  awarded  priority  to  Roos  on 
the  ground  that  he  was  the  first  to  conceive  and  the  first  to 
reduce  to  practice. 

Neither  appellant  attacks  the  holding  of  the  examiner  of 
interferences  that  Roos  is  entitled  to  a  conception  of  the  in¬ 
vention  of  the  issue  on  June  30,  1922.  We  think  Roos  has 
clearly  established  a  conception  on  this  date  and  it  will  be 
unnecessary  to  further  discuss  it  here. 

Rice  contends  in  his  appeal  that  the  examiner  of  inter¬ 
ferences  erred  in  holding  that  Roos  had  reduced  to  practice 
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in  1922  4 ‘and  in  not  holding  that  what  Roos  did  amounted 
to  no  more  than  failure  or  abandoned  experiments.’ ’  Rice 
further  contends  (ground  10)  that  4 4 the  examiner  of  inter¬ 
ferences  erred  in  holding  that  Roos’  work  in  designing 
“equipment  capable  of  carrying  on  the  process  continuously 
on  a  factory  scale  would  seem  to  rebut  completely  any  argu¬ 
ment  that  the  earlv  activities  were  merely  abandoned  ex- 

*  * 

periments  or  that  the  invention  as  a  whole  was  abandoned.” 

The  party  Bayer  alleges  in  his  appeal  that — 

The  Examiner  of  Interferences  erred  in  holding  that  Roos 
was  entitled  to  priority  in  view  of  his  long  delay  after  his 
alleged  conception  and  experimental  work  in  filing  his  appli¬ 
cation  for  patent  on  the  invention  and  final  reduction  to 
practice. 

These  grounds  of  appeal  call  for  consideration. 

While  the  tile  made  by  Boos  in  August,  1922,  as  noted 
above,  were  not  tried  out  in  actual  building  construction, 
the  evidence  shows  that  they  were  subjected  to  the  usual 
factory  tests.  Samples  of  the  mix  that  went  into  the  tile 


were  taken  and  tested  as  indicaed  in 


44 Exhibits  Xos.  5  and 


6.”  These  withstood  compression  strains  over  360  pounds 
to  the  square  inch,  the  standard  of  the  U.  S.  Gypsum  Com¬ 
pany,  the  assignee.  Roos  (Qs.  154,  174,  187,  283  and  285) ; 
Leimer  (Qs.  63.  75,  84,  96  and  97) ;  Theobald  (Qs.  60  to  66) ; 
Ruge  (Qs.  125  to  129)  and  Brookbv  (Qs.  114  to  123)  all  tes¬ 
tify  to  the  tests  and  the  satisfactory  character  of  the  tile 
made  in  August.  1922. 


We  agree  with  the  examiner  of  interferences  that  this 
testimony  satisfactorily  establishes  a  reduction  to  practice 
of  the  invention  bv  Roos  on  August  23  and  24,  1922,  and 
that  actual  use  of  the  tile  in  building  construction  was 
not  necessary  to  establish  a  reduction  to  practice  of  the 
process  of  the  count. 

The  examiner  of  interferences  found  that  Roos  had 


made  further  reductions  to  practice  when  he  made  the 
block,  “Exhibit  10,"  prior  to  October  6,  1922  and  when  he 
made  the  sample  wallboard  on  October  6,  1922.  Rice  con¬ 
tends  that  there  is  no  evidence  that  these  exhibits  were 


subjected  to  the  tests  necessary  to  establish  a  reduction  to 
practice  based  thereon. 

The  Roos  4 4  Exhibit  15”  contains  data  respecting  the 
construction  of  the  wallboard.  Roos,  Basquin  and  Ruge 
testify  that  these  wallboards  were  satisfactory.  The  tests 


33 


r*i 

< 


do  not  seem  to  have  been  as  extensive  as  in  the  tile  noted 
above  and  to  have  consisted  in  weighing  and  inspecting 
them  rather  than  in  physical  tests  of  strength.  (Roos,  Q. 
416.)  We  think  the  testimonv  sufficient  to  also  establish 

•>  i 

reduction  to  practice  of  the  process  of  the;  issue  based 
on  “Exhibits  10,  11  and  14”  and  the  testimony  concern¬ 
ing  them.  However,  it  is  unnecessary  to  consider  these 
latter  alleged  reductions  to  practice  in  view  of  our  holding, 
supra ,  that  Roos  had  already  reduced  to  practice  when  he 
made  his  tile  in  August,  1922. 

Appellants  contend  that  the  delay  of  Roos  in  actually 
tiling  his  application,  or  in  putting  the  invention  into  com¬ 
mercial  use,  shows  that  his  alleged  reductions  to  practice 
in  1922  were  no  more  than  abandoned  experiments. 

* 

Roos  did  not  file  his  application  until  August  20,  1924, 
some  two  years  after  his  alleged  reduction  to  practice.  Ac¬ 
cording  to  Roos  and  Brookby,  the  Roos  invention  was 
placed  in  commercial  production  in  June,  1924.  The  delay 
of  nearly  two  years  is  explained  on  the  ground  that  Roos 
was  busily  engaged  during  this  time  in  devising  and  per¬ 
fecting  machinerv  for  forming  the  “tenacious  foam”  and 
carrving  out  the  invention  on  a  scale  that  would  svnchro- 
nize  with  the  U.  8.  Gypsum  Company’s  existing  machinery 
for  the  continuous  production  of  wallboard  on  an  exten¬ 
sive  scale.  After  the  production  of  the  wallboard  speci¬ 
mens  of  “Exhibits  11  and  14”  Roos  made  various  types 
of  impellers  and  beaters  on  a  small,  or  laboratory  scale, 
and  tested  them.  The  testimony  is  to  the  effect  that  the 
miniature  machine  found  to  be  satisfactory  had  a  capacity 
of  automatically  treating  two  quarts  of  foaming  solution. 
With  this  as  a  model  a  machine  having  a  capacity  of  treat¬ 
ing  about  100  gallons  of  foaming  solution  per  hour  was 


built  in  accordance  with  the  blue  print  “Exhibit  16.”  We 
agree  with  the  examiner  of  interferences  that  this  activity 
of  Roos  negatives  any  conclusion  that  he  had  abandoned 
the  invention  or  that  his  alleged  reductions  to  practice  in 
1922  were  merely  abandoned  experiments. 

The  delay  in  filing  the  Roos  application  is  explained  by 
Brookby  (X  Q.  249)  one  of  the  officials  of  the  U.  S.  Gyp¬ 
sum  Co.  who  testified  that  it  was  not  the  usual  policy  of 
the  company  to  file  applications  “in  cases  of  inventions 
which  involved  elaborate  production  processes  and  consid- 


erable  time  elements  to  get  them  into  production  *  *  * 

until  the  invention  were  pretty  thoroughly  established.” 

After  actual  reduction  to  practice  delay  in  filing  the  ap¬ 
plication  does  not  work  a  forfeiture  of  the  rights  of  the 
first  inventor  in  the  absence  of  abandonment  of  the  inven¬ 
tion  or  of  some  statutory  bar,  or  of  circumstances  that 
bring  the  case  within  the  doctrine  of  Mason  v.  Hepburn, 
84  0.  G.  747.  See  Lattig  &  Goodrum  v.  Anderson,  2S9 
0.  G.  1S9:  Oliver  v.  Felbel,  1902  C.  D.  565;  McBerty  v. 
Cook,  1900  C.  I).  248;  Hubbard  v.  Berg,  1913  C.  D.  460; 
Hackley  v.  Henemier,  260  O.  G.  630. 

We  do  not  find  in  this  case  such  suppression  or  con¬ 
cealment  of  the  invention  followed  by  activity  on  the  part 
of  Roos  due  to  knowledge  of  the  entrv  of  a  rival  into  the 
field,  as  is  necessary  to  bring  the  case  within  the  equitable 
estoppel  doctrine;  of  Mason  v.  Hepburn,  supra. 

In  our  opinion  Roos  is  the  first  to  conceive  and  the  first 
to  reduce  to  practice  and  has  not  forfeited  his  rights. 
Under  these  circumstances  he  is  entitled  to  the  award  of 
priority  and  it  is  unnecessary  to  consider  the  evidence  taken 
by  Bayer  or  Rice,  for  the  purpose  of  establishing  the 
later  dates  alleged  by  them. 


In  ground  6  of  his  appeal  Rice  alleges  that  the  examiner 
of  interferences  erred  in  not  taking  judicial  notice  of  sev¬ 
eral  patents  cited  by  Rice  in  his  brief.  These  patents  were 
not  introduced  in  evidence  by  Rice  nor  did  he  give  the 
notice  thereof  during  the  taking  of  testimony  required  by 
Rule  154(e).  We  see  no  error  in  the  refusal  of  the  ex¬ 
aminer  of  interferences  to  consider  said  patents. 

The  decision  of  the  examiner  of  interferences  awarding 
priority  of  the  invention  of  the  issue  in  favor  of  Roos  is 
affirmed. 


M.  J.  MOORE, 

A ss istant  C o m m issio ner , 
FRANK  C.  SKINNER, 

Examiner -in-Cluef , 

W.  S.  RUCKMAN, 

E  x  amine  r-in-C  hie  f , 

Board  of  Appeals. 
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J.  C.  WITT 

Cement  in  1922.  E.  F.  Burchard  and  B.  W.  Bagley.  U.  S.  Geol.  Survey, 
Mineral  Resources  of  U.  S.  1922,  Pt.  II,  227-49  (preprint  No.  26,  publ.  Dec.  31,  1923). ' 

|  Q 

Cement  industry  in  the  Orient.  M.  H.  Chou.  Far  Eastern  Rev.  19,  172-7, 
237-9(1923). — A  review  of  possibilities  for  cement  manuf.  in  the  Orient.  Analyses  of 
raw  materials  are  given,  with  details  on  plant  and  output  for  the  4  cement  plants  now 
operating  in  China.  Wm.  H.  Adolph 

Cement  Ernest  Martin.  Mon.  sci.  13,  177-90(1923). — Si(OH)4  has  a  strong 
tendency  to  polymerize;  this  is  explained  by  assuming  that  Si  has,  at  ordinary  temp., 
two  acid  valences  and  two  basic  valences.  At  high  temp,  all  valences  are  negative 
and  Si02  is  a  strong  acid.  From  work  on  aq.  solns.  it  is  concluded  that  the  simplest 
silicic  acid  mol.  is  5Si02.xH20.  x  is  1,  2,  2.5,  4  or  5,  depending  on  method  of  prepn. 
and  treatment.  Treatment  of  these  prepns.  with  Ca(OH)2  soln.  gives  a  series  of  var¬ 
iously  hydrated  Ca  silicates,  5Si02.2Ca0  and  5Si02.Ca0.  These  are  classified  by  their 
behavior  to  Na2COs  and  AcOH  solns.,  and  structural  formulas  which  explain  various 
reactions  are  given.  At  high  temps,  di-calcium  silicate  was  prepd. ;  it  is  assigned  the 
formula  5SiO2.10CaO  by  heating  the  pure  materials  to  1400°.  Tri -calcium  silicate 
could  not  be  prepd.  It  is  concluded  that  this  does  not  exist  in  cement.  The  formula 
5Si02.13Ca0  is  assigned  to  “silica  cement,”  which  hydrates  to  form  5SiO2.lOCaO.2H2O 
-f  3Ca(OH)2,  and  further  to  form  3Si02.6Ca0.2H20  and  2Si02.4Ca0.3H20.  Hy¬ 
drolysis  with  large  excess  of  H20  results  in  Si02.Ca0.2H20.  Heating  5Si02.13Ca0 
at  1000°  for  24  hrs.  gives  5SiO2.10CaO  +  3CaO.  This  form  of  5SiO2.10CaO  has  differ¬ 
ent  hydraulic  and  other  properties  from  that  prepd.  by  direct  union  of  SiC^  and  CaO. 
Setting  and  hardening  are  due  to  crystn.  of  simpler  silicates  formed  when  water  breaks 
down  the  complex  5Si02  mol.  Raymond  Wilson 

The  hardening  of  cement  under  the  influence  of  low  temperatures.  Anon.  Schwei- 
zerische  Bauzeitung  81,  No.  23(June9,  1923);  Zentr.  Bauerwaltung  (Apr.  25,  1923);  Rev. 
universelle  mines  19,  349. — Expts.  on  cement  mortar  showed  that  below  0°  no  hardening 
occurred.  At  2°  appreciable  hardening  occurred;  at  3°  it  became  approx.  0.5  the  nor¬ 
mal  rate;  and  at  15°  it  was  normal.  As  soon  as  setting  is  completed,  there  is  no  harm 
if  freezing  occurs.  Hardening  stops  as  long  as  the  mortar  is  frozen,  but  continues 
at  a  normal  rate  after  thawing.  C.  C.  Davis 

Influence  of  temperature  on  the  setting  time  of  portland  cement,  mortar  and  con¬ 
crete.  Shichtr6  Uchida.  Bull.  Inst.  Phys.  Chem.  Research  (Japan)  2,  271-84(1923). — 
The  setting  time  of  Asano  portland  cement  was  detd.  at  various  temps.  Accurate 
results  are  not  obtained  by  the  use  of  the  Vicat.  The  setting  times  of  the  several 
mortars  were  also  detd.  The  tensile  strength  of  the  3  concretes  was  proportional  to 
the  setting  time  and  the  temp.,  the  higher  the  temp,  the  greater  the  strength. 
The  setting  time  of  concrete  and  mortar  is  decreased  by  increasing  the  temp.,  the  effect 
being  greatest  at  30  0  to  50  °.  K.  Kashima 

Report  of  committee  E-6  on  destructive  agents  and  protective  treatments.  M. 
M.  Upson,  et  al.  Proc.  Am.  Concrete  Inst.  19, 301-17 (1923). — The  action  of  fresh  water, 
sea  water,  and  alkali  waters  on  concrete,  and  methods  of  protecting  concrete  from  these 
agencies  are  being  studied  by  the  committee.  J.  C.  Witt 

Report  of  committee  E-7  on  waterproofing.  S.  C.  Hollister,  et  al.  Proc.  Am. 
Concrete  Inst.  19,  294-300(1923). — The  committee  is  studying  the  following  phases 
of  the  subject :  integral  methods  and  plaster  coatings,  penetrative  surface  applications, 
bituminous  coatings  and  membranous  systems,  non-bituminous  surface  coatings, 
waterproof  concrete  (concrete  in  A*hich  there  is  no  material  other  than  port,  cement, 
H;0,  and  aggregates).  Work  of  the  committee  at  present  consists  in  collecting  data 
relating  to  the  comprehensive  outline  of  the  field.  J.  C.  Witt 

Report  of  committee  C-3  on  treatment  of  concrete  surfaces.  J.  C.  Pearson,  et  al. 
Proc.  Am.  Concrete  Inst.  19,  462-70(1923). — This  report  presents  the  tentative  standard, 
“Recommended  practice  for  treatment  of  exterior  surfaces  of  industrial  reinforced 
concrete  buildings.”  The  surface  treatments  are  divided  into  5  general  classes:  (a) 
pointing  and  patching,  ( b )  correction  of  column  and  beam  lines,  fill  joints,  etc.,  (c) 
cement  washes  and  proprietarv  paints,  ( d )  rubbed  finishes,  (e)  tooled  finishes. 

J.  C.  Witt 

Report  of  committee  P-5  on  fire  resistance  of  concrete  building  units*  L,  H.  Allen, 
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Porous  building  materials.  E.  C.  Bayer.  Brit.  203,718,  Sept.  11.  1923.  Cement, 
plaster,  etc.,  are  rendered  porous  by  the  addn.  or  a  toam-developmg  substance  and  the 
injection  of  gas  under  pressure  during  mixing,  or  by  the  addn.  of  an  already  produced 
foam  during  manuf.  Suitable  addns.  are  mucilage  to  which  may  be  added 
gelatin  ar.d  HCHO,  and  soap  solns.  Instead  of  injecting  air,  C02,  etc.,  CaCj 
mixed  w'ith  a  substance  to  reduce  the  rate  of  emission  of  C2H2  may  be  employed.  Suit¬ 
able  restrainers  are  resins,  pitch,  tar,  oils,  fusible  silicates,  and  other  salts,  which  are. 
mixed  with  the  carbide  with  the  aid  of  solvents  or  heat.  jf. 

Impregnating  wood.  I.  F.  VermeirE.  Brit.  203,5SS,  Nov.  29,  1922.  See  U fp. 
1,469,466(6'.  A.  17,  3913). 

Fire-proofing  antiseptics  for  timbers.  Tatsusaburo  Saito  and  Ryu  Omoto. 
Japn.  42,147,  Mar.  30,  1922.  Fifteen  kg.  of  ale.  and  30  kg.  of  coned.  H:S04  are  grad¬ 
ually  added  to  9  kg.  of  K2Cr20?  under  agitation;  Cr  alum  and  MeCHO  are  produced. 
The  latter  is  changed  into  MeCH(OH)CN  by  adding  6  kg.  of  KCN,  9  kg.  of  KC1  and 
12  kg.  of  MgCl2;  the  cyanohydrin  is  changed  into  lactic  acid,  then  21  kg.  of  tannin  is 
added  to  the  mixt. 


21— FUELS,  GAS,  TAR  AND  COKE 


A.  C.  FIELDNER 

Recent  developments  in  fuel  technology.  R.  Wigginton.  Fuel  2,  353-5(1923). — 
A  short  summary  in  abstract  form.  Cf.  C.  .4.  18,  455.  C.  C.  Davis 

Fuel  of  the  future — what  shall  it  be?  I.  Fuels  and  their  classification.  Ismar 
Ginsberg.  .4m.  Gas  J.  118,  557-61(1923).  II.  Fuels  and  their  efficiencies.  Ibid 
119,  193-6,  204-5. — Combustion  efficiency  of  gas  is  compared  with  that  of  coke  and  coal 
and  an  analysis  of  losses  is  given.  The  efficiency  of  burning  coal  is  ealed.  as  56.42%, 
of  coke  65.7,  and  of  gas  90.4.  Ill,  IV,  V,  VT.  Combustion  of  gas.  Ibid  253-7,  264, 
457-61,  545-7,  556-8,  609-11,  621-3.  VII.  House  heating  with  gas.  Ibid  120, 
27-30,  42-3(1924).  J.  L.  Wiley 

Fuel  and  water  testing.  John  Bruce.  Electrician  92,  68(1924). — An  illustrated 
description  of  a  modern  power  station  laboratory.  The  heating  appliances  are  “all 
electric.”  C.  G.  F. 

Determination  of  the  content  of  volatile  matter  in  a  fuel,  with  deductions  for  foreign 
matter.  Marcel  Delbrouck.  Rev.  universclle  mines  19,  306-12(1923). — By  plotting 
the  %  ash  against  the  %  volatile  of  coals  it  was  found  that  a  straight  line  function 
resulted.  If  V  is  the  %  volatile  of  the  pure  coal,  C  the  %  ash  of  the  foreign  matter, 
and  v  and  c  the  %  volatile  and  %  ash,  resp.,  of  the  whole  coal,  then  V  =  [C(c  -f  v)  — 
10Qf]/(6'  —  c),  from  which  is  obtained  the  relation:  v  =  V[(C  —  c]/C]  4-  (100  — 
c)/(zjC).  Given  the  analysis  of  2  samples  of  sufficiently  different  compn.  the  values 
of  V  and  C  can  be  ealed.  or  detd.  graphically.  Application  of  these  formulas  to  rep¬ 
resentative  coals  showed  that  they  gave  results  essentially  the  same  as  the  formula  of 
Dessemond  (cf.  C.  A.  16, 1000).  The  graphical  method  is  to  be  preferred  for  such  detns., 
and  is  illustrated  by  examples.  C.  C.  Davis 

The  estimation  of  volatile  matter  and  of  combustible  matter  in  lignites.  M. 
Joseph.  Fuel  2,  373-4(1923). — In  estg.  volatile  by  prolonged  heating,  errors  arise 
not  only  from  dccompn.  of  the  carbonates,  but  from  reduction  of  sulfates  by  C.  Re- 
carbonation  of  the  residue  by  the  method  of  Campredon  (cf.  Le  Guide  Pratique  de 
VEssayeur  Metallurgists )  does  not  compensate  for  this  and  a  method  is  suggested  for 
dispensing  with  this.  A  Pt  crucible  has  a  cover  with  a  3  mm.  hole,  with  a  very  thin 
Pt  disk  as  a  valve  over  the  hole.  Briquetted  coal  (no  wt.  given)  is  distd.  with  a  full 
flame  2-2.33  min.  with  supplementary  heating  of  15  sec.,  cooled  in  C02  and  the  crucible 
weighed  without  the  lid.  the  soot  being  classed  as  volatile.  Numerous  tests  give  results 
agreeing  within  1  %.  Even  for  lignites  very  high  in  carbonates,  dccompn.  of  the  latter 
is  negligible.  The  ordinary  methods  of  delg.  ash  without  recarbonating  are  inaccurate. 
The  dry  sample  from  a  H20  detn.  is  placed  covered  in  a  cold  muffle,  its  temp,  raised 
to  550-600®,  the  volatile  driven  off,  opened,  incinerated  4-5  hrs.,  moistened  with  10% 
(NHOjCOj  soln.,  dried  at  a  low  temp.,  heated  4-5  hrs.  at  550-600®,  cooled  and  weighed. 
Lignites  giving  23%  ash  by  the  usual  method  showed  2S%  ash  by  this  new  method. 

C.  C.  Davis 

Weighted  index  number  for  motor  fuels.  W.  A.  Gruse.  Chem.  Met.  Eng.  29, 
970-1(1923). — Index  numbers,  expressing  relative  volatilities,  are  presented  for  a  no. 
of  fuels.  W.  F.  Faraghsr 
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a  liquid  refrigerant, 
such  as  water,  is  cooled 
by  passing  a  current  of 
air  over  or  through  the 
liquid,  the  air  prior  (£ 
to  its  passage  over  or 
through  the  liquid  is 
dried  by  means  of  a 
cheap  non-caustic  agent 
such  as  calcium  - 
chloride,  and  it  cir¬ 
culates  at  a  pressure 
below  atmospheric.  The 
entering  the  system  is 
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ft 
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heat  of  the  air 
absorbed  by  the 
discharged  air  in  a  suitable  interchanger. 
A  suitable  apparatus  is  shown  in  the 
Figure,  wherein  a  container  c  for  sub¬ 
stances  to  be  cooled  is  surrounded  by  a  jacket 
d  containing  the  liquid,  inflated  by  material 
b  in  an  enclosing  casing  a.  The  air  enters 
through  a  pipe  <j  and  expands  in  a  pipe  h, 
whence  it  passes  through  perforated  plates  i 
to  bubble  through  the  liquid,  or  passes  over  the 
surface  of  the  liquid.  The  pipe  9  is  formed  as 
a  coil  f  cooled  by  the  discharged  air  passing 
through  a  jacket  ;  around  the  coil.  The  air  is 
drawn  through  the  system  by  an  aspirator  con¬ 
nected  to  a  pipe  k,  and  may  be  returned  to  the 
drier  to  circulate  in  a  closed  system.  The 
drier  preferably  comprises  two  chambers, 
the  upper  one  containing  anhydrous  material 
and  the  lower  one  a  saturated  solution  of  the 
material.  Gases  other  than  air  may  be  used, 
and  the  system  may  be  cm  pipy  ed  for  more  vola¬ 
tile  liquids  than  water,  such  as  alcohol,  acetone, 
ether,  ethyl  chloride  and  methyl  chloride,  or 
mixtures  of  two  non-miscible  liquids.  The 
vapours  discharged  with  the  air  may  be 
recovered  and  returned  to  tiie  svstem. 


203,718.  Porous  building  materials. 

Bayer.  E.  C.,  21.  Nordre  Frihavnsgade, 

Copenhagen.  Sept.  11.  1923,  No.  22S32.  Con - 
rention  dote,  Sept.  n.  1922.  Xot  yet  accepted. 
Abridged  at  open  to  inspection  under  Sect.  91 
of  the  Act.  [Classes  2  (i)  and  70.] 

J'.orons  compositions;  materials  for  making 
acetylene,  special. — Cement,  plaster,  and  like 
compositions  are  rendered  1  porous  by  the 
addition  of  a  foam-developing  substance  and 
the  injection  of  gas  under  pressure  during 
mixing,  or  by  the  addition  of  an  already  pro¬ 
duced  foam  during  manufacture.  Suitable 
additions  are  mucilage  such  as  tangin,  to  which 
may  be  added  gelatine  and  formaldehyde,  and 
soap  solutions.  Instead  of  injecting  air,  carbon 
dioxide.  A*c.,  calcium  carbide  mixed  with  a 
substance  to  reduce  the  rate  of  emission  of 
acetylene  may  be  employed.  Suitable  re- 
strainers  are  resins,  pitch,  tar,  oils,  fusible 
silicates,  and  other  salts,  which  are  mixed  with 
the  carbide  with  the  aid  of  solvents  or  heat. 


I 

203,719.  Evaporating  liquids.  Akt.- 
Ges.  Brown,  Boveri,  et  Cie.  Baden,  Switzer¬ 
land. —  (Assignees  of  Marguerre. t  F. ;  Mann- 
heim ,  Germany.)  Sept.  11.  1923,  No.  22831. 
Convention  date,  Sept.  11,  1922.  Xot  yet 
accepted.  Abridged  as  open  to  inspection  under 
Sect.  91  of  the  Act.  [Class  32.] 

I'apours,  utilizing  for 
effecting  further  evapo- 
tation. — Liquid  to  be 
evaporated  is  passed 
from  a  vessel  B  by  a 
pump  P  through  evapo¬ 
rators  V1,  Vs  which 
are  connected  by  sepa¬ 
rate  conduits  A1,  A2  to 
different  stages  of  the 
compressor  V.  The  com¬ 
pressed  vapour  is  used 
for  heating  the  liquid  undergoing  evaporation. 


203,720.  Dispersions  of  volatile  sol¬ 
vents  in  water.  Moseley,  J.  F.,  62.  Whitby 
Road.  Fallowfield,  Manchester.  March  S,  1922, 
No.  3647.  [Classes  Id  (ii),  76.  81  (i),  82  (ii),  91, 
and  93.] 

Emulsions,  making;  cleansing-compositiojis ; 
jetints,  removing ;  tanning  materials,  main¬ 
taining  in  uniform  dispersion;  metals,  pick¬ 
ling;  unspecified  types  of  dyes,  dyeing  with. — 
Dispersions  of  solvents,  such  as  hydrocarbons 
or  substitutes!  hydrocarbons,  in  water  are  ob¬ 
tained  by  incorporating  the  solvents  and 
saponaceous  materials  with  silicates  in  colloidal 
form,  with  or  without  the  addition  of  alkaline 
iubstances  such  as  sodium  carbonate  or  biear- 
jonate,  or  borax.  Peptizing  agents  such  as 
phenols.  or  glycerol  or  other  alcohol  may  also 
k*  added.  In  an  example  trichlorethvlene.  a 
attv  acid  such  as  ricinoleic  acid,  a.  colloidal 
uspension  of  a  silicate,  a  solution  of  sodium 
ivdrate  and  a  traoe  of  glycerol  are  mixed  to¬ 
other.  In  another  example  sulpho-ricinoleic 
cid.  and  anhydrous  soap  are  also  added. 
Specified  silicates  are  Bentonite,  which  occurs 
naturally  in  a  colloidal  state,  and  Khrenborgite. 
jhina  clay,  blue  or  ball  clay,  killas  and  like 
days,  and  sodium  and  magnesium  silicates 
A-hich  have  been  treated  to  render  them 
rolloidal.  Stable  emulsions  are  produced  by 
liluting  the  mixtures  with  water.  The  pre¬ 
parations  may  be  used  as  scouring  and  detersive 
igents  for  fibres,  for  laundry  purposes,  as 
igents  to  produce  uniform  dispersion  of  the 
ictivo  media  in  baths  for  dyeing  and  tanning 
ind  for  pickling  metals  prior  to  electroplating 
>r  galvanizing,  and  as  paint  removers. 

Reference  has  been  directed  by  the  Com /*■ 
roller  to  Specifications  4226/S2,  3025/94. 

!  .6448/07,  106,197,  and  162,691. 
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RICE’S  EXHIBIT  Y 

Know  all  men  by  these  presents,  that  I,  John  A.  Rice, 
of  Berkeley,  California,  for  and  in  consideration  of  the 
sum  of  One  ($1.00)  Dollar  to  me  in  hand  paid,  receipt  of 
which  is  hereby  acknowledged,  do  hereby  sell,  assign,  trans¬ 
fer  and  set  over  to  The  Bubblestone  Company,  a  corpora¬ 
tion  organized  under  and  existing  bv  virtue  of  the  laws  of 
the  Commonwealth  of  Pennsylvania,  having  its  principal 
place  of  business  in  the  City  of  Pittsburgh,  Pa.,  its  succes¬ 
sors  and  assigns: 

(1)  The  entire  right  and  interest  in  and  to  certain  in¬ 
ventions  as  described  in  certain  applications  herein  below 
set  forth  and  in  any  Letters  Patent  of  the  United  States 
which  may  be  granted  therefor: 

“Method  of  Manufacturing  Forms  of  Cement,”  Serial 
No.  636,031. 

“Cellular  Cement  and  Process  for  Making  Same,”  Serial 
No.  608,349. 

“Process  for  Making  Cellular  Cement,”  Serial  No. 

634,370. 

“Cellular  Cement  and  Process  for  Making  Same,”  Serial 
No.  716,824. 

“Process  for  Making  Porous  Product,”  Serial  No. 

716,825.  : 

“Process  for  Making  a  Foamv  Bodv,”  Serial  No. 

C7*  *  m// 

728,279.  | 

And  I  do  hereby  authorize  and  request  the  Commissioner 
of  Patents  to  issue  the  said  Letters  Patent  for  said  inven¬ 
tions  unto  the  said  The  Bubblestone  Company  as  assignee 
of  the  entire  right,  title  and  interest  in  and  to  the  same  for 
the  use  and  behoof  of  the  said  The  Bubblestone  Company, 
its  successors  and  assigns. 

(2)  The  entire  right,  title  and  interest  in  and  to  the  in¬ 
ventions  as  described  in  certain  applications  filed  with  the 
Government  of  Canada,  as  described  in  said  applications 
and  in  any  Letters  Patent  of  Canada,  which  may  have  here¬ 
tofore  been  or  may  hereafter  be  granted  therefor,  to  wit: 

Canadian  Application,  “Cellular  Cement  Product  and 
Process  for  Making  same,”  Serial  No.  292,584. 

Canadian  Application,  “Process  of  Making  Porous 
Product,”  Serial  No.  293,977. 


Canadian  Application,  ‘ 4  Method  of  Manufacturing  Forms 
of  Cement,”  Serial  No.  292,585. 

Canadian  Application,  ‘ 4  Process  for  Making  a  Foamy 
Body,”  Serial  No.  294,021. 

And  I  do  hereby  authorize  the  Commissioner  of  Patents 
or  other  proper  authority  of  the  Government  of  Canada 
to  issue  the  said  Letters  Patent  for  said  inventions  unto 
the  said  The  Bubblestone  Company  as  assignee  of  the  en¬ 
tire  right,  title  and  interest  in  the  same,  for  the  use  and 
behoof  of  the  said  The  Bubblestone  Company,  its  succes¬ 
sors  and  assigns. 

(3)  All  of  my  right,  title  and  interest  of,  in  and  to  my 
inventions,  patents,  patent  applications  and  patent  rights 
for  the  making  of  and  in  and  about  the  manufacture  and 
use  of  cellular  cement,  including  all  patent  rights  and  pat¬ 
ents  in  the  United  States  and  all  foreign  countries,  whether 
heretofore  applied  for  or  not  and  whether  or  not  listed 
above,  the  purpose  and  intent  of  this  assignment  being  to 
vest  in  the  said  The  Bubblestone  Company,  its  successors 
and  assigns,  the  entire  right,  title  and  interest  of,  in  and 
to  all  of  my  inventions  and  all  patents  and  patent  rights 
thereunder  in  the  premises. 

And  I  do  hereby  authorize  and  request  the  Commis¬ 
sioner  of  Patents  or  other  proper  officer  of  any  country  in 
the  world  to  issue  Letters  Patent  for  said  inventions  unto 
the  said  The  Bubblestone  Company  as  assignee  of  the  en¬ 
tire  right,  title  and  interest  in  and  to  the  same  for  the  use 
and  behoof  of  the  said  The  Bubblestone  Company,  and 
whether  or  not  applications  have  at  this  time  been  tiled 
therefor. 

In  witness  whereof  I  have  hereunto  set  my  hand  and  seal 
this  14th  dav  of  October,  1925. 

JOHN  A.  BICE,  [seal.] 

Witness : 

GEO.  R.  WALLACE. 

State  of  Pennsylvania, 

County  of  Allegheny,  ss: 

I,  Eva  B.  Power,  a  Notary  Public  in  and  for  the  county 
and  state  aforesaid,  do  hereby  certify  that  John  A.  Rice, 
party  to  a  certain  assignment  bearing  date  on  the  14th  day 
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'r*i< 

*  tC  * 

of  October,  1925,  and  hereto  annexed,  personally  appeared 
before  me  in  said  county  and  state  and  the  said  John  A. 
Rice,  being  personally  well  known  to  me  to  be  the  person 
who  executed  the  said  assignment  and  acknowledged  the 
same  to  be  his  act  and  deed. 

Given  under  mv  hand  and  seal  this  22nd  day  of  October, 
1925. 

[Seal  of  Eva  B.  Power,  Notary  Public,  Pittsburgh,  Pa.] 

EVA.  B.  POWER, 

Notary  Public . 

My  commission  expires  January  15,  1927. 

Recorded,  Transfers  of  Patents,  U.  S.  Patent  Office,  Aug. 
15,  1927.  Lieber  0131,  pa^e  607. 

THOMAS  E.  ROBERTSON, 

Commissioner  of  Patents. 
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RICE’S  EXHIBIT  W 


fee.- MAfi  5  .  19T9 

APPLICATION  FOR  MEMBERSHIP 

—  r>c  tmi;  -  - 

AMERICAN  CHEMICAL  -SOCIETY 


la  ly  Comndl  of  tke  \meru  j«  Chemical  So<t<t\ 

C.*\-r:£nr.\- — 

I  desire  to  be  admitted  to  membership  2nd  inclose  herewith  the  sum  of 
$10.00,  in  payment  0 f  my  first  year's  dues.  Send  "Journal  o l  the  American 
Chemical  Society,"  "Chemical  Abstracts."  and  "Journal  of  Industrial  and 
Engineering  Chemistry”  to  my  address  as  indicated  below,  beginning 
January  1st  of  the  present  year 
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3-19  riu03 ,  Carlisle 
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9-17-28  123  W.  Prairie  Ave.,  Wheaton,  Ill. 
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BICE’S  EXHIBIT  V 

Application 

- for - 

Corporation  Membership 

in  the 

American  Chemical  Society 


Extract  /rest  CamUUuttom: 

ARTICLE  III. 

Section  I.  "The  society  shall  consist  ol  members,  lilc  members,  honorary  mem¬ 
bers,  and  corporation  members. " 

Section  7.  "Any  firm,  corporation  or  association  interested  in  the  promotion  of 
chemistry  may  by  vote  of  the  Council  be  elected  to  membership  in  the  Society  and  shall 
after  election  be  known  as  a  corporation  member.  A  corporation  member  shall  have  all 
the  privileges  of  membership  except  that  of  holding  office,  shall  be  sent  the  titles  of  all 
papers  to.be  presented  before  any  General  Section  or  Division  of  the  Society;  may  on 
application,  made  in  advance  of  publication  to  the  Editor  of  the  Journal  of  Industrial  1 
>nd  Engineering  Chemistry,  be  furnished  with  not  more  than  five  repaints  of  any  paper 
announced  for  publication,  and  shall  have  the  privilege  of  being  represented  in  any  > 
meeting  of  the  Society  by  a  delegate  appointed  by  the  firm,  corporation  or  association. 
SWh  firm,  corporation  or  association  shall  pay  annual  membership  dues  of  twenty-five  1 
dollars." 


We  apply  for  membership  in  the  American  Chemical 
Society  under  Article  III,  Section  7,  of  the  Constitution  and 
enclose  herewith  our  check  for  twenty-five  dollars  ($25.00) 
in  payment  of  dues  for  current  year. 


Firm  name  United  States  Gypsutt  Coirpany, 


Address  205  West  Monroe  St.,  Chicago,  Ill;. 
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United  States  Gypsum  Company 

205  WEST  MONROE  STREET 
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American  Chesical  Society 
17C«  G.  Street,  S.  1. 
Teshinston,  -13.  C. 
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Sov.  50,1923  ' 
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Corporation  meabership  in  ^encr-.n  Cncxical  Society  including 

subscription  to  Journal  American  Cherical  Society 

Cfcenical  Abstracts  and  Industrie  1  a  no  Engineering  Cheoistry. 


t 

Application  for  corporation  ser.fr  er  ship  attached. 

$25.00  per  year  Ship  -  for  year  of  1524. 
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Is  This  the  Proof  of  the  Pudding? 


From  the  manufacturing  processes  of  the  “chemically -controlled”  industries  take 
one  element — the  volatile,  organic  solvents— and  consider  the  tremendous  value  of 
property  and  materials  hanging  on  the  adequate  protection  of  that  element  against  its  extra  fire  hazard. 

Is  the  value  worth  protecting?  We  mean  protecting  adequately. 

Measuring  the  worth  of  all  fire  protection  devices  by  the  service  they  can  give  in  an  emergency — - 
a  fire,  we  submit  that  unless  a  man  handling  a  piece  of  fire  apparatus  can  say,  “Fire’s  Out,”  before  any 
material  damage  has  been  done  to  plant,  raw  materials,  or  finished  products,  that  apparatus  is  worthless 
at  any  cost  price. 

The  use  of  WATER  on  chemical  fires,  by  hose  line,  bucket,  or  common  “chemical”  extinguishers, 
too  often  increase*  the  danger  of  conflagration. 

A  blanket  of  Firefoam  one  hour  after  it  was  applied  to  the  burning  surface  of  a  tank  of  solvent  is 
shown  in  the  al*ove  photograph.  No  inflammable  substance  can  continue  to  burn  when  covered  in  this 
manner  with  Firefoain.  and  a  reflash  is  impossible. 

As  a  fire  protective  product  and  service.  Firefoam  has  long  since  passed  the  experimental  stage, 
being  now  an  integral  part  of  practically  all  important  refining  and  storage  systems  in  the  oil  industry 
and  generally  recognized  by  other  industries  having  serious  fire  problems. 


Full  information  on  portable  units  and  stationary  systems,  including  Firefoam  Automatic  Sprinkler  equip 
ment.  for  all  types  of  risk  in  the  chemical  industry,  may  be  obtained  by  writing  to 


FOAMITE  FIREFOAM  COMPANY 

Fire  Protection  Engineers 

I  SI  Fifth  Avenue,  New  York  Citv 
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a  complete  line  o £ 

WOODEN  TANKS>^ 


AND  DRIVES^ 
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selection^^ 


•L"  TYPE  DRIVE 


“V  TYPE  DRIVE 


DIRECT  MOTOR  DRIVE 


THE  JOURNAL  OF  INDUSTRIAL  AND  ENGINEERING  CHEMISTRY 


We  Also  Offer 


EXPERT  ADVICE 


Assistance  is  given  in  Solving  Your 
Particular  Problem  in  Securing  the  Most 
Efficient  Acitation  or  Thorough  Mixing. 


Aid  is  given  in  the  selection  of  such  Types  of 
Agitator  Drives,  Stirrers,  Mixers  or  Tanks  as  may  be 
best  adapted  to  Your  Requirements. 


We  also  design  and  build  Agitators,  Tanks  and  other  apparatus  of 
Special  Construction,  when  required  by  reason  of  unusual  conditions. 


See  our  Representatives  at  the  Eighth  National  Exposition  Chemical  Industries 
Booths  456  to  4jS.  They  will  gladly  give  any  desired  information. 


NEW  ENGLAND  TANK  AND  TOWER  CO 

Factory’  and  Main  Office  New  York  Office 

EVERETT,  MASS.  30  Church  St. 
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Sin  the  Forefront  ^ 
of  Chemical  Progress 

The  apparatus  illustrated  on  these  pages  has  been  in  successful 
use  more  than  fifteen  years.  At  any  time  during  those  years 
Bethlehem  Equipment  has  exemplified  decided  improvements  on 
the  usual  types  of  construction.  This  has  been  accomplished  by 
combining  a  knowledge  of  the  processes  in  which  it  would  be  used, 
the  materials  of  which  it  is  made,  and  the  technique  of  working 
these  materials. 

If  you  are  not  familiar  through  use  with  the  quality  of 
Bethlehem  Equipment ,  it  will  pay  you  to  become  so. 

BOOTH  50 

National  Exposition  of  Chemical  Industries 

V  Grand  Central  Palace 

Nrso  York ,  ;V.  Y. 


BETHLEHEM  FOUNDRY 

NEW  YORK.  N.Y 
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Information  Service- 
Machinery ,  Equipment  and 

Supplies 


Members  of  the  American  Chemical  Society , 
who  may  desire  information  concerning  any 
special  class  or  make  of  machinery ,  equip¬ 
ment  or  supplies  used  in  chemical  or  metal¬ 
lurgical  operations,  are  invited  to  communi¬ 
cate  with  the 


AMERICAN  CHEMICAL  SOCIETY 

SERVICE  DEPARTMENT 
iyo  Metropolitan  Tower ,  New  York 
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Chemical*.  Kara,  Organic 
Eastman  Kodak  Co. 
Fi——  ft  Amend 
Special  Chemicals  Co. 
Will  Corporation 


Chlorine 

Electro  Bleaching  Gas  Co. 
Chloroform 

Dow  Chemical  Co. 

Merck  ft  Co. 

Pfizer.  Chaa.  ft  Co. 

Powers  •  Weigh tman  •  Roaeogarten 

Co. 

Romaler  ft  Hasalacber  Chem.  Co. 
Chromal  Metal 
Hoakina  Mfg.  Co. 


Dorr  Company 
doth.  Bolting 

Lodlow-Saylor  Wire  Co 
Newark  Wire  Cloth  Co 


doth.  Car  or  Ventilator 
Lodlow-Saylor  Wire  Co. 
Cloth.  Wire 

Lodlow-Saylor  Wire  Co. 
Newark  Win  Cloth  Co. 
doth.  Win,  Monel  Metal 
Lodlow -Saylor  Win  Co. 
Newark  wire  doth  Co. 


dotha.  filter.  Cotton 

National  Filter  Cloth  ft  Wearing 


Co 

Sperry.  D.  R.  ft  Co. 
United  Filters  Corp. 


dotha.  FQtar,  “Dure" 
Dura  Co. 


dotha.  rater.  Metallic 
Lodlow-Saylor  Wire  Co. 
Newark  Win  Cloth  Co 
United  Filters  Corp. 


dotha,  rater.  Wool 
Dura  Co. 


Oatchaa.  Friction 

Caldwell.  H.  W.  ft  Sons  Co. 
Link-Belt  Co. 

Webster  Mfg.  Co. 
feller  Mfg.  Co. 

Coal  Handling  Systems 

Caldwell.  H.  W.  ft  Son  Co. 

Link- Belt  Co. 

Webster  Mfg.  Co. 

Weller  Mfg.  Co. 

Coal-tar  Prod  acta 
Barrett  Co 

da  Pont  de  Nemours.  E.  X.  ft  Co 
Newport  Chemical  Works 
Semet-Solvay  Co. 

Coal-tar  Recce  ary  Plants 
Badger.  E.  B.  ft  Sons  Co 
Blaw-Koox  Co. 

Rocaaler  ft  Hasalacber  Cbem.  Co. 
Scott.  Ernest  ft  Co. 

Coal  Testing  Apparatus 
See  Laboratory  Supplies 
Cocka.  Acid-proof 
Dunron  Company 
General  Ceramics  Co 
Knight.  Manner  A. 

Ott.  George  F.  Co. 

CapW  Bran 

Monarch  Mfg.  Works 
Cocks.  Hard  Rubber 

American  Hard  Robber  Co. 


Cocka,  Laboratory.  Metal 
Mueller.  H..  Mfg.  Co. 

Coila.  Brass,  Bronze.  Copper,  etc. 
American  Chemical  Machy.  Co. 
Badger.  E.  B  ft  Sons  Co. 

Ott.  George  F.  Co. 

Coda.  Coodenaing 

American  Chemical  Machy.  Co. 
Badger.  E.  B.  ft  Sons  .Co. 
Bethlehem  Fdy.  ft  Macb.  Corp. 
General  Ceramics  Co. 

Kellogg.  M.  W.  Co. 

Knight.  Maurice  A. 

Scott.  Ernest  *  Co. 

York  Mfg.  Co. 

Collectors,  Gas 

Precision  Instrument  Co. 


Cologne  Spirits 
See  Alcohol.  Ethyl 
Colorlnttm 

Btusch  &  Lomb  Optical  Co. 

See  also  Laboratory  Sopplies 
Columns.  Absorbing 

Badger.  E.  B.  ft  boos  Co. 
Buffalo  Foundry  ft  Machine  Co. 
Devine.  J.  P.  Co. 

Duriroo  Company 
G lender  ft  Co. 

Kellogg.  M.  W.  Co. 

Scott.  Ernest  ft  Co. 

Combustion  Tubes  and  Boats 
See  Laboratory  Supplies 
Comparators 

Gaertner.  Wm.  A  Co 
Compounds.  Concrete-hardening 
Sonne  born  Sons.  L. 


Purchasers’  Reference  ( Continued ) 


Compounds.  Dostproof 
Sonny  bom  Sons.  L. 

Compounds.  Floor-hardening 
Sosraeborn  Sons.  L. 

Compounds.  Wearproof 
Sonneborn  Sons.  L. 

Compressors,  Air 

Abbe  Engineering  Co. 

Buffalo  Foundry  ft  Machine  Co. 
Crowell.  Mfg.  Co. 

Fairbanks.  Morse  ft  Co. 

Scbutte  ft  Koerting  Co. 
Concentrating  Machinary  for  Ores 
Abb*  Engineering  Co. 
Concentrators.  Add 

American  Chemical  Machy.  Co 
Bethlehem  Fdy.  ft  Mach.  Co. 
Buffalo  Foundry  ft  Machine  Co. 
Duriroo  Company 
General  Ceramics  Co. 

Claoder  ft  Co. 

Knight.  Maurice  A. 

Scott.  Ernest  ft  Co. 

Thermal  Syndicate.  Ltd. 

U.  S.  Cast  Iran  Pipe  ft  Fdy.  Co. 
Condensation  Products 
General  Bakellte  Co. 

Condensers,  Barometric  and  Surface 
Allbright-Nell  Company 
Badger.  B.  B.  ft  Sons  Co. 
Bethlehem  Fdy.  ft  Mach.  Corp. 
Buffalo  Foundry  ft  Machine  Co. 
Devine.  J  P.  Co. 

Dunron  Company 
Glaader  &  Co. 

Jacoby.  Henry  B 
Kellogg.  M.  W.  Co. 

Scbutte  ft  Koerting  Co. 

Scott.  Ernest  ft  Co. 

Sower*  Manufacturing  Co. 

Sperry.  D.  R.  ft  Co. 

Zaremba  Company 
Condensers.  Copper 
See  Coppersmiths 
Condensers,  Enameled 

Elyria  Enameled  Products  Co. 
Stuart  ft  Peterson  Co. 

Condensers.  Gas 

Roesslcr  ft  Hasalacber  Chem.  Co. 
Condensers,  Nitric  Add 

Bethlehem  Foundry  ft  Mach.  Co. 
Bethlehem  Fdy.  ft  Mach.  Corp. 
Buffalo  Foundry  ft  Machine  Co 
Duriroo  Company 
General  Ceramics  Co. 

G lander  ft  Co. 

Kellogg.  M.  W.  Co. 

Knight.  Maurice  A. 

Thermal  Syndicate.  Ltd. 
Confectioners'  Equipment 
Ott,  George  F.  Co. 

Consulting  Chemists  and  Chemical 
Engineers 

See  Professional  Directory 
Containers.  Fiber 

Miller  Fibre  Product*  Co 
Conveyors 

Caldwell.  H.  W.  ft  Son  Co 
Link-Belt  Co. 

Webster  Mfg.  Co. 

Weller  Mfg.  Co. 

Cookers 

AUbrigbt-Nell  Company 
Badger.  E.  B  ft  Sons  Co. 
Bethlehem  Fdy.  ft  Mach.  Corp. 
Glander  ft  Co. 

Jacoby.  Henry  E. 

Scott.  Ernest  ft  Co. 

Coolers 

Allbright-  Nell  Company 
Badger.  E.  B.  ft  Sons  Co. 
Bethlehem  Fdy.  ft  Mach.  Corp. 
Buffalo  Foundry  ft  Mach  Co. 
Kellogg.  M.  W.  Co. 

Ott.  George  F.  Co. 

Scott,  Ernest  ft  Co. 

Thermal  Syndicate,  Ltd. 

U.  S,  Cast  Iron  Pipe  ft  Fdy.  Co. 
Coolers.  Open 
See  Cooler* 

Copper  Brazed  Tanka 
See  Coppersmith* 

Coppersmith* 

American  Chemical  Machy.  Co. 
Badgrr,  E.  B  ft  Sons  Co. 

Ott.  George  F.  Co. 

Stokes.  F.  J  Machine  Co. 

Cranes 

Caldwell.  H.  W.  ft  Son  Co. 

Link  Kelt  Co. 

Cresols 

See  Coal-tar  Products 
Crucibles 

See  Laboratory  Supplies 
Crucible*.  Graphite 

Dixon.  Joe..  Crucible  Co. 

Crusher*  and  Grinder*.  Industrial 
Abbf  Engineering  Co. 

Caldwell,  H.  W.  ft  Son  Co. 

Glander  ft  Co. 


Scott.  Ernest  ft  Co. 

Link-Belt  Co. 

Raymond  Bros.  Impact  Pulv.  Co. 
Straeb,  A.  W.  ft  (Company 
Webster  Mfg  Co. 

Weller  Mfg.  Co. 

Williams  Pat.  Crusher  ft  Pulv.  Co. 


Crush  an  and  Grind  ar*.  Laboratory 
Abbe  Engineering  Co. 

Scran b.  A.  W.  ft  Company 
Sec  also  Laboratory  Supplies 

Crystallizer* 

American  Chemical  Machy.  Co. 
Badger.  E.  B.  ft  Son*  Co. 
Bethlehem  Foundry  ft  Mach.  Co. 
Bethlehem  Fdy.  ft  Mach.  Corp. 
Blaw-Knoz  Co. 

Buffalo  Foundry  ft  Mach.  Co. 
Devine,  J.  P.  Co. 

Dorr  Company 
Duriroo  Company 
Glander  ft  Co. 

Jacoby,  Henry  E. 

Kellogg,  M.  W.  Co 
Scott,  Ernest  ft  Co. 

Sperry.  D.  R.  ft  Co. 

U.  S.  Cast  Iron  Pipe  ft  Pdy.  Co 
Zaremba  Company 


Co 


Laboratory  Supplies 
Cottars 

Hottmann  Machine  Co. 


Cylinder*.  Cast-iron 

Buffalo  Foundry  ft  Mach.  Co. 
Duriroo  Company 

Cylinder*.  Glass 

Sec  Glassware.  Chemical 


"Darco"  Product* 

Darco  Corporation 

Ds-alcoholizen 

Badger.  E.  B.  ft  Son*  Co. 

Defecator* 

Buffalo  Foundry  ft  Mach.  Co. 

Dehydrators.  Centrifugal 
Fletcher  Works 
International  Equipment  Co. 
Sharpie*  Specialty  Co. 
Tolhurat  Machine  Works 


Dealers  ton 

Buffalo  Foundry  ft  Mach.  Co. 
Duriroo  Company 
Thermal  Syndicate,  Ltd. 

Detector.  Carbon  Monoxide 
Mine  Safety  Appliance*  Co 
Dewaterers 

Dorr  Company 
Digeetore 

Alherger  Chemical  Machy  Co. 
Badger,  E.  B.  ft  Sons  Co. 

Blew -Knox  Co. 

Devine,  J.  P.  Co, 

Duriroo  Company 
Glander  ft  Co. 

Jacoby.  Henry  E. 

Kellogg.  M  W  Co 
Ott.  George  P.  Co. 

Scott.  Ernevt  ft  Co. 

Sower*  Mfg  Co. 

Sperry.  D.  R.  ft  Co. 

U.  S.  Cast  Iren  Pipe  4‘Fdy.  Co 
Digestors,  Copper 
See  Coppersmith* 

Dishes,  "Impervit*'' 

Engelhard.  Charles 
Dishes.  Platinum 
See  Platinum  Ware 
Disintegrators 

Abbe  Engineering  Co. 

Webster  Mfg.  Co. 

Williams  Pat.  Crusher  ft  Pulv.  Co. 
Dissolvers 

Badger.  E.  B.  ft  Sons  Co. 

Buffalo  Foundry  ft  Machine  Co. 
Devine.  J.  P.  Co. 

Dorr  Company 
Glander  ft  Co. 

Scott.  Ernest  ft  Co. 

Distilling  Apparatus,  Industrial 
American  Chemical  Machy.  Co. 
Badger.  E.  B  ft  Sons  Co. 

Buffalo  Foundry  &  Mach.  Co 
Devine.  J.  P.  Co. 

Duriroo  Company 
Glander  ft  Co. 

Ott.  George  P.  Co. 

Scott.  Ernest  ft  Co. 

Thermal  Syndicate.  Ltd. 

U.  S.  Cast  Iron  Pipe  &  Fdy.  Co. 

Distilling  Apparatus.  Laboratory 
See  Laboratory  SuppUaa 

Drives.  Agitator 

Alherger  Chemical  Machy.  Co. 
General  Machine  Co. 

New  England  Tank  ft  Tower  Co 
Drags 

Salomoo.  L.  A.  &  Bro. 


Dryers 

AJlbnght-Nell  Company 
American  Chemical  Machy.  Co. 
Badger.  E.  B.  ft  Sobs  Co. 
Blaw-Knox  Co. 

Buffalo  Foundry  ft  Mach.  Co. 
Devine.  J.  P.  Co.* 

Glander  ft  Co 
Kellogg.  M.  W.  Co. 

Kestncr  Evaporator  Co. 
Philadelphia  Drying  Mach.  Co. 
Proctor  ft  Schwartz 
Scott,  Ernest  ft  Co. 

Stoke*.  F.  J.  Mach.  Co. 

Tolhurat  Machine  Works 
Weller  Mfg.  Co. 

Zaremba  Company 
Dye  Extract  Equipment 
Blaw-Knox  Co 
Ott.  George,  F.  Co. 

Dyestuffs 

Dow  Cbemiead  Co 

du  Pont  de  Nemoun.  E  1  ft  Co 

Metz.  H.  A.  ft  Co. 

Newport  Chemical  Works 
Dynamos 

Fairbanks.  Morse  ft  Co 
Electric  Heating  Devices 
H oak  ins  Mfg.  Co. 

Thermo  Electric  In»t.  Co 
See  also  Laboratory  Supplies 
Electric  Instruments 

See  under  specific  heading* 

Electric  Measuring  Instruments 
See  under  specific  heading* 
Electrode*.  Platinum 
See  Platinum  Ware 
Elevators 

See  Conveyor* 

Emulsifiers 

Bethlehem  Fdy.  ft  Mach  Corp 
Enameled  Apparatus,  Drill  rsslrtlni 
Elyria  Enameled  Products  Co. 
Stuart  &  Peterson  Co 
Engines,  Oil,  Gas,  etc. 

Fairbanks,  Morse  &  Co 
Ether 

du  Pont  de  Nemours.  E.  1.  ft  Co 
Merck  ft  Co. 

Power*-  Weightman-Roseogartea 
Co 

U.  S.  Industrial  Chemical  Co 
Ether  Plant* 

Badger.  E  B.  ft  Sons  Co 
Mantius  Engineering  Co 
Scott.  Ernest  ft  Co 
Ethyl  Acetate 

du  Pont  de  Nemours,  E.  I.  ft  Co 
U.  S.  Industrial  Chemical  Co 
Ethyl  Acetoacetate 

U.  S.  Industrial  Chemical  Co 
Evaporator* 

Allbrigbt-Nel  Company 
American  Chemical  Machy.  Co. 
Badger.  E.  B.  ft  Son*  Co. 
Blaw-Knox  Co. 

Buffalo  Foundry  ft  Macb.  Co 
Devine.  J.  P.  Co. 

Clander  &  Co 
Jacoby.  Henry  E. 

Kellogg.  M.  W.  Co. 

Keitner  Evaporator  Co. 

Mantius  Engineering  Co. 

Ott.  George  F.  Co. 

Scott,  Ernest  ft  Co 
Sowers  Mfg.  Co. 

Sperry,  D.  R.  ft  Co. 

Stoke*.  P  J.  Mach.  Co. 

Swenson  Evaporator  Co. 

U  S.  Cast  Iron  Pipe  ft  Fdy.  Co. 
Zaremba  Company 
Evaporators,  Glass-enameled 
Elyria  Enameled  Products  Co 
Stuart  ft  Peterson  Co 
Evaporator*.  Single  and  Multiplo 
Effects 

Allbright-Nell  Company 
American  Chemical  Machy.  Co. 
Badger,  E.  B.  ft  Sons  Co. 

Buffalo  Foundry  ft  Macb.  Co. 
Devine,  J.  P.  Co. 

Glander  ft  Co. 

Jacoby.  Henry  B. 

Kellogg.  M.  W.  Co. 

Kestner  Evaporator  Co. 

Mantius  Engineering  Co. 

Scott.  Ernest  ft  Co. 

Sperry,  DR*  Co. 

Stokes.  F  J.  Mach.  Co. 

Swenson  Evaporator  Co. 

U.  S  Cast  Iron  Pipe  ft  Fdy.  Co. 
Zaremba  Company 
Exchangers,  Heat 

Badger.  E.  B  &  lions  Co. 
Bethlehem  Fdy  ft  Mach.  Corp 
General  Ceramic*  Co 
Koight.  Maurice  A. 

Scott.  Ernest  ft  Co 
Extraction  Plants.  Solvent  Processes 
Badger.  E.  B.  ft  Sons  Co 
Blaw-Knox  Co. 

Scott.  Ernest  ft  Co. 
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ICagnssium  MeUl  and  Salt* 

Dow  Chemical  Co. 

Mercury  Arc  Lamps 

See  Lamps.  Mercury  Arc 

Mstallographlc  Apparatus 
Bausch  A  Lomb  Optical  Co. 

Sec  also  Laboratory  Supplies 

Meters.  Flow  for  Air,  Gas  or  Water 
Bimcr  at  Amend 
Precision  Instrument  Co. 

Will  Corporation 

Meters,  Test,  Laboratory 
Precision  Instrument  Co. 


Methanol 
Miner  Edgar  Co. 

U.  S.  Industrial  Chemical  Co. 
Micro  photo  ctiphic  Apparatus 
Bausch  A  Lomb  Optical  Co. 
Spencer  Lens  Co. 

See  also  Laboratory  Supplies 
Microscope* 

Bausch  at  Lomb  Optical  Co. 
Spencer  Lens  Co. 

See  also  Laboratory  Supplies 
Microtomes 

Bausch  at  Lomb  Optical  Co. 
Spencer  Lens  Co. 

See  also  Laboratory  Supplies 

atm.  Tt.n 

Abb*  Engineering  Co. 

Alberger  Chemical  Maehy.  Co. 
Stokes.  P.  J.  Mach.  Co. 

Mills.  Color 

Abba  Engineering  Co. 

Alberger  Chemical  Machy.  Co. 
Raymond  Bros.  Impact  Pulv.  Co. 
Straub.  A.  W.  Company 
Williams  Pat.  Crusher  8t  Pulv.  Co 

Mills.  Drug 

Abba  Engineering  Co. 

Straub.  A.W.  Company 
Mills,  Laboratory 

Abba  Engineering  Co. 

Straub.  A.  W.  Company 
See  also  Laboratory  Supplies 
Mixers 

Abba  Engineering  Co. 

Alberger  Chemical  Machy.  Co 
Allbright-Nell  Company 
Bethlehem  Pdy.  &  Mach.  Co. 
Caldwell,  H.  W.  &  Sons  Co. 

Elyria  Enameled  Products  Co. 
General  Machine  Co. 

Glander  &  Co. 

Hottmann  Machine  Co. 

Jacoby,  Henry  E. 

Link-Belt  Co. 

Ott,  George  F.  Co. 

Scott.  Ernest  8r  Co. 

Sowers  Mfg.  Co. 

Sperry.  D.  R  A  Co. 

Stokes.  F.  J.  Machine  Co. 

Straub.  A.  W.  Company 
Monts  jus.  Automatic 

Buffalo  Foundry  &  Mach.  Co. 
Devine,  J.  P.  Co. 

General  Ceramics  Co. 

Knight.  Maurice  A. 

New  England  Tank  A  Tower  Co. 
Schutte  A  Kocrting  Co. 

U.  S.  Cast  Iron  Pipe.  A  Fdy.  Co. 
Mortars  and  Pestles 
See  Laboratory  Supplies 
Motors,  Electric 
Fairbanks.  Morse  A  Co. 

Muffles 

Dixon.  Jos..  Crucible  Co. 

Naphtha 

See  Coal-tar  Products 

I  •ohthalene 

See  Coal-tar  Products 

Nitrating  Vessels 

Badger.  E.  B.  &  Sons  Co. 
Bethlehem  Foundry  A  Mach.  Co. 
Blaw- Knox  Co. 

Buffalo  Foundry  A  Mach.  Co. 
Duriron  Company 
General  Ceramics  Co. 

Knight,  Maurice  A. 

Nltrators  _ 

Alberger  Chemical  Machy.  Co. 
Badger,  E.  B.  &  Sons  Co. 
Bethlehem  Foundry  A  Mach.  Co. 
Bethlehem  Fdy.  A  Mach.  Corp. 
Blaw-Knox  Co. 

Buffalo  Foundry  A  Mach.  Co. 
Devine,  J  P.  Co. 

Duriron  Company 
Fletcher  Works 
Stokes.  F.  J.  Mach.  Co. 

Tolburst  Machine  Works 

Nltrators.  Centrifugal 
Fletcher  Works 
Tolburst  Machine  Works 

Niter  Pots 

Bethlehem  Foundry  A  Mach.  Co. 
Buffalo  Foundry  A  Mach.  Co. 
Duriron  Company 


Purchasers’  Reference  ( Continued ) 


"Norit” 

Salomon.  L.  A.  &  Pro. 

Nozxles.  Spray,  Acid-proof 
Duriron  Company 
Monarch  Mfg.  Works 
Schutte  A  Kocrting  Co. 

Nozzles.  Stoneware 
Monarch  Mfg.  Works 
See  also  Noxzles,  Acid-proof 
Oil  Bleaching  Plants 
Allbright-Nell  Company 
Oil  Burners 
See  Burners,  Oil 
00  Refining  Machines 
Allbright-Nell  Company 
Scott,  Ernest  A  Co. 

Oil  T sating  Apparatus 
Sec  Laboratory  Supplies 
Optical  Glass 

Spencer  Lens  Co. 

Optical  Instruments 

Bausch  A  Lomb  Optical  Co. 
Bennett.  Harold  M. 

Leitz,  E  .  Inc. 

Spencer  Lens  Co. 

Opto- Medical  Apparatus 
Bennett,  Harold  M. 

Spencer  Lens  Co. 

Ovens.  Electric 
Hoskins  Mfg.  Co. 

Thermo  Electric  Inst.'Co. 

See  also  Laboratory  Supplies 
Ovens.  Vacuum 

See  Laboratory  Supplies 
Packing 
Sarco  Co. 

Packings,  Condensing  Tower 
General  Ceramics  Co. 

Knigbt.  Maurice  A. 

Paints,  Acid-proof 
General  Bakelitc  Co. 

Paints,  Graphite 

Dixon.  Jos..  Crucible  Co. 

Palau  Ware 

See  Laboratory  Sapplica 

Pans 

American  Chemical  Machy.  Co 
Buffalo  Foundry  A  Mach.  Co. 
Devine.  J.  P.  Co. 

Duriron  Company 
Glander  A  Co. 

Kellogg.  M.  W,  Co. 

Sowers  Mfg.  Co. 

Sperry,  D.  R.  A  Co. 

Swenson  Evaporator  Co. 

U.  S.  Cast  Iron  Pipe  A  Fdy.  Co. 

Pans,  Crystallizing,  Stonewars 
General  Ceramics  Co. 

Knight.  Maurice  A. 

Pans,  Enameled 

Elyria  Enameled  Products  Co 
Stuart  A  Peterson  Co. 

Pans,  Evaporating,  Acid-proof 
Duriron  Company 
General  Ceramics  Co. 

Knigbt,  Maurice  A. 

Pans,  Vacuum 

American  Chemical  Machy.  Co. 
Badger.  E.  B  A  Sons  Co. 
Hlaw-Knox  Co. 

Devine.  J.  P.  Co. 

Ott.  George  F.  Co. 

Paper,  All  Kinds 

Angel.  H.  Reeve  A  Co. 

Paper.  Filter 

Angel.  H.  Reeve  A  Co. 

See  also  Laboratory  Supplies 

Patent  Attorneys 

See  Professional  Directory 

Percolators 

Badger.  E.  B.  A  Sons  Co. 
Buffalo  Foundry  A  Mach.  Co. 
Devine.  J.  P.  Co. 

Elyria  Enameled  Products  Co. 
General  Ceramics  Co. 

Glander  &  Co. 

Knight.  Maurice  A. 

Scott.  Ernest  A  Co. 

Stokes.  F.  J  Mach.  Co 
Stuart  A  Peterson  Co 
Phenol 

See  Coal-tar  Products 
Photometers 

See  Laboratory  Supplies 
Physico-Chemical  Apparatus 
See  Laboratory  Supplies 
Pipe,  Cast-iron 

Buffalo  Foundry  A  Machine  Co. 
U.  S.  Cost  Iron  Pipe  A  Fdy.  Co. 
Pipe,  Copper 

Ott.  George  F.  Co. 

Pipe,  Hard  Robber 

American  Hard  Rubber  Co. 

Pipe  and  Accessories,  Add-proof 
Bethlehem  Foundry  A  Mach.  Co. 


Duriron  Company 

Elyria  Enameled  Products  Co. 

General  Ceramics  Co. 

Glander  A  Co. 

Kellogg.  M.  W.  Co. 

Knight,  Maurice  A. 

Schutte  A  Korrtiog  Co. 

Thermal  Syndicate.  Ltd. 

Pipe  and  Fittings,  Load  or  Tin-lined 
Schutte  A  Kocrting  Co. 

Pipe,  Welded  Steel 
Kellogg.  M.  W.  Co. 

Piping  Contractors 
Kellogg.  M.  W.  Co. 

Pitchers,  Add-proof 
General  Ceramics  Co. 

Knight,  Maurice  A. 

Platinum  Ware 

American  Platinum  Works 
Baker  A  Co. 

Bishop,  J  A  Co..  Platioum  Works 
Braun  Corporation 
Braun-Knecht-Heimann-Co. 
Central  Scientific  Co. 

Daigger.  A.  A  Co. 

Elmer  A  Amend 
Engelhard,  Charles 
Heil,  Henry  Chemical  Co. 

Palo  Company 
Sargent.  E.  H.  A  Co. 

Schaar  A  Co. 

Scientific  Materials  Co. 

Thomas.  Arthur  H.  Co. 

Will  Corporation 

Pneumercator  Gages 
Pneumercstor  Co. 

Porcelain  Ware 

Braun  Corporation 
Braun-Knecht-Heimann-Co. 
Central  Scientific  Co. 

Coon  Porcelain  Co. 

Daigger.  A.  A  Co. 

Eimer  A  Amend 
Engelhard.  Charles 
Heil.  Henry  Chemical  Co. 

Palo  Company 
Sargent.  E.  H.  A  Co. 

Schaar  A  Co. 

Scientific  Materials  Co. 

Thomas.  Arthur  H.  Co. 

Will  Corporation 
Williams,  Brown  A  Earle 

Potentiometer,  Hydrogen-Ion 
Leeds  A  Northrop  Co. 

Pyrolectric  Instrument  Co. 

Pots,  Add-proof 

See  Chemical  Stoneware 

Pots,  Caustic 

See  Castings,  Chemical 

Pots,  Decanting,  Add-proof 
General  Ceramics  Co. 

Knight.  Maurice  A. 

Power  Transmission  Equipment 

Caldwell.  H.  W  A  Son  Co. 
Link-Belt  Co. 

Webster  Mfg.  Co. 

Preheaters 

Buffalo  Foundry  A  Mach.  Co. 
Elyria  Enameled  Products  Co. 
Stuart  A  Peterson  Co. 

Thermal  Syndicate.  Ltd. 

Zaremba  Company 

Presses,  Hydraulic 

Allbright-Nell  Company 
Shriver.  T.  A  Co. 

Pulleys 

Caldwell.  H.  W.  A^Son  Co. 
Link-Belt  Co. 

Welter  Mfg.  Co. 

Pulverizers,  Industrial 

See  Crushers  and  Grinders.  Indus- 
trim! 

Pulverizers.  Laboratory 

See  Crushers  and  Grinders.  Labo¬ 
ratory — Laboratory  Supplies 

Pump  Linings 
See  Liners,  Pump.  Bronze 

Pumping  Ouffts 

Blackmer  Rotary  Pump  Co. 
Monarch  Mfg.  Works 

Pumps,  Acid 

American  Hard  Rubber  Co. 
Beach-Russ  Co. 

Blackmer  Rotary  Pump  Co. 
Buffalo  Foundry  A  Mach.  Co. 
Duriron  Company 
Fairbanks,  Morse  A  Co. 

General  Ceramics  Co. 

Claoder  A  Co. 

Pumps,  Boiler-feed 
Duriron  Company 
Fairbanks.  Morse  A  Co. 


Pumps,  Centrifugal 

American  Hard  Rubber  C*. 
Beach-Russ  Co. 

Duriron  Company 
Fairbanks.  Morse  A  Co. 

General  Ceramics  Co. 

Clsnder  A  Co. 

Pumps.  Hand 

Blackmer  Rotary  Pump  Co. 
General  Ceramics  Co. 

Pumps,  Hard  Rnbher 

American  Hard  Rubber  Co. 

Pumps,  Laboratory 
Sec  Laboratory  Supplies 

Pumps,  Rotary 

Blackmer  Rotary  Pump  Co. 

Pumps,  Sanitary 

Blackmer  Rotary  Pump  Co. 

Pumps,  Steam 

See  Pumps,  Boiler-feed 

Pumps,  Vacuum 
Beach-Russ  Co. 

Buffalo  Foundry  A  Mach.  Co. 
Crowell  Mfg.  Co. 

Devine.  J.  P.  Co. 

Fairbanks.  Morse  A  Co. 

Lammert  A  Msnn  Co. 

Scott,  Ernest  A  Co. 

Sowers  Mfg.  Co. 

Stokes.  F.  J.  Mach.  Co. 

Pumps,  Vacuum,  Rotary 
Beach-Russ  Co. 

Lammert  A  Msnn  Co. 

Purifiers,  Water 

Dearborn  Chemical  Co. 

Graver  Corporation 
Pyrometers 

Brown  Instrument  Co. 

Hoskins  Mfg  Co. 

Pyrolectric  Instrument  Co. 

Taylor  Instrument  Companies 
Tbwing  Instrument  Co. 

See  also  Laboratory  Supplies 
Receivers  or  Woulff  Bottles 
General  Ceramics  Co. 

Knight.  Maurice  A. 

Recorders,  COt. 

Precision  Instrument  Co. 

Sarco  Co. 

Recordera,  Draft 

Precision  Instrument  Co. 

Sarco  Co. 

Recorders,  Liquid  Level 
Pneumercstor  Co. 

Recorders,  Specific  Gravity 
Pneumercstor  Co. 

Precision  Instrument  Co. 
Recorders,  Temperature 
Brown  Instrument  Co. 

Elmer  A  Amend 
Hoskins  Mfg.  Co. 

Precision  Thermom.  A  Inst  Co 
Taylor  Instrument  Companies 
Will  Corporation 

Recovery  of  Waste  Products,  Plants 
for 

Bfdger,  E.  B.  A  Sons  Co. 

Buffalo  Foundry  A  Mach.  Co. 

Dorr  Company 
Glander  A  Co. 

Kcstner  Evaporator  Co. 

Scott,  Ernest  A  Co. 

SUrenson  Evaporator  Co. 

Reducers 

Alberger  Chemical  Machy.  Co. 
Badger,  E.  B.  A  Sons  Co. 
Bethlehem  Foundry  A  Mach.  Co 
Bethlehem  Fdy.  A  Mach.  Corp. 
Hlaw-Knox  Co. 

Buffalo  Foundry  A  Mach.  Co. 
Devine.  J.  P.  Co. 

Glander  A  Co. 

Jacoby.  Henry  E. 

Scott,  Ernest  A  Co. 

Sowers  Mfg.  Co. 

Sperry.  D.  R.  A  Co. 

Redwood  Lumb<  r 
Pacific  Lumbei  Co. 

Refrsctometers 

Bausch  A  Lomb  Optical  Co 
Bennett,  Harold  M. 

Gaertner.  Wm.  A  Co. 

Leitz,  E.  Inc. 

Spencer  Lens  Co. 

Thomas.  Arthur  H.  Co. 

Valentine.  Warren  P.  i  ^ 

Will  Corporation 
Williams,  Brown  A  Earle 

Refractories 

Cflite  Products  Co. 

Coors  Porcelain  Co. 

Engelhard.  Charles 
Norton  Co. 

Rsfrigerating  Machines  snd  Apparatus 
York  Mfg.  Co. 

Regulators,  Feed  Water 
Sarco  Co. 
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NEW  YORK.  109  Lconaro  Sr. 
BOSTON,  40  Central  St. 
PITTSBURGH.  324  Fourth  Avc. 

SAN  FRANCISCO.  1014  MERCHANTS 
Exchange  Building 


established  and  maintained  bytwe 

Naturtralltearil  afStff  OnSfnpntns 

FOR  SCRVICE-NOT  profit 

207  EAST  OHIO  STREET.  CHICAGO 


5SF 


UNDERWRITERS 1  LABORATORIES, 
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Principal  Office  and  Testing  Station 
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GrEKEPAL  PEOjED'.RE 
POE 

INSPECTION  IK  THE  FIELD. 


PURPOSE. 

The  purpose  of  the  field  inspection  work  is  to  make 
freouont  inspections  and  examinations  of  product  marketed  an? 
to  superrise  the  listed  product  shipped. 


An  inspector  appointed  by  Underwriters*  Laboratories, 
or  by  its  duly  authorized  agent,  will  visit  buildings,  ware¬ 
houses,  factories,  or  ether  places  where  the  product  is  avail¬ 
able  for  examination,  for  the  purpose  of  making  inspections  at 
of  the  product. 


NECESSARY  10  OPE?.  All  OH  FROM  KAflUT  ACE  USER. 


The  low  cost  at  which  field  inspection  is  carried  on 
makes  it  apparent  that  the  fullest  measure  of  cooperation  is 
essential  on  the  part  of  the  manufacturer  in  instructing  his 
employees  to  construct  standard  products  similar  to  the  ap¬ 
proved  samples.  The  service  is  principally  designed  to  serve 
as  a  formal  check  or*  the  supervision  which  the  manufacturer 
exercises  over  the  character  and  quality  of  his  output.  It  is 
not  designed  to  relievo  the  manufacturer  of  any  responsibility 
and  cannot  be  utilized  in  cases  whore  the  d6sire  for  earnest 
cooperation  is  not  manifest* 


APPEALS  15  CASE  OF  DISAGREEMENT. 


1.  Usual  Methods. 

(x)  in  case  the  manufacturer  .judges  that  the  inSpec* 
tions  result  in  an  unfair  criticism  of  this  product,  and 
findings  of  the  inspector  are  not  faiTly  representative  of 
the  product  as  a  whole,  he  should  immediately  advise  the 
Superintendent  of  Label  Service  at  the  principal  office  of 
the  Laboratories  at  Chicago,  preferably  by  telegram.  Promptly 
following  the  receipt  of  such  advices,  the  Laboratories  will 
send  a  special  agent  or  one  of  its  head  office  engineers  to 
adjust  the  matter. 

(v).In  case  the  Special  Agent,  heed  office  engineer, 
or  Superintendent  of  the  Label  Service  is  unable  to  satisfy 
the  manufacturer  in  the  matter  of  his  complaint-,  the  manu¬ 
facturer  shall  then  lay  the 'matter  in  writing  before  the 
Manager  of  the  Laboratories. 
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(z).  In  case 'this  does  not  bring  about  a  satis-  j 
factory  adjustment,  a  further  appeal  may,  without  delay  be 
made  to  the  Board  of  Directors  of  the  Laboratories* 

2.  -  Method  of  Arbitration. 

Where  the  question  at  issue  does  not  involve  features 
of  the  fire  hazard,  tut  concerns  the  competency  of  officers, 
agents  or  employees  cf  either  party,  or  the  methods  employed 
by  them  to  the  detriment  of  the  other,  as  follows: 

» 

(a)  Unnecessary  delays  err  negligence: 

1.  By  the  Laboratories  in  making  inspections. 

2.  By  uhe  manufacturer  in  correcting  admitted 
defects,  or  in  providing  and  using  suitable 
testing  appliances. 

(b)  Lack  of  integrity  or  of  good  faith  by  either 

party.  j 

fc)  Ignorance  by  oithef  party  of  standards  accepted 
by  th9  Laboratories  and  the  manufacturer. 


(d^  Prejudice  or  favoritism  by  either  party. 

i 

It  is  optional  with  the  manufacturer  or  with  the 
laboratories  to  elect  in  place  of  (z)  to  have  charges  of 
the  nature  of  those  described  above  (not  involving  the  fire 
hazard)  passed  upon  by  a  Board  of  Arbitration  made  up  of 
three  members  as  follows: 

One  member  to  be  chosen  by  the  manufacturer,  one  member 
to  be  chosen  by  the  Laboratories,  those  two  to  choose  the  third. 

i 

The  decision  of  this  Board  of  Arbitration  on  the  question 
of  competency  or  conduct  of  officers,  agonts  or  employees  shall 
be  final:  the  party  against  whom  the  decision  is  given  shall 
pay  the  costs  of  the  Board,  and  v/hore  lack  of  competency  or 
improper  conduct  is  shown,  the  servant  or  servant e  responsible 
therefor  shall  be  reprimanded  cr  discharged. 

Whore  the  finding  is  against  the  Underwriters’  Labora¬ 
tories  ,  and  inspection  service  and  listing  has  been  suspended, 
it  8 hall  be  immediately  resumed  if  desired  by  the  manufacturer. 
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Whenever  the  finding  is  against  the-  manufacturer, 
inspection  will  be  resume d  ana  the  product  again  listed  when, 
the  conditions  which  have  deer,  complained  of  are  corrected 
by  the  manufacturer  in  a  rummer  permitting  proper  operation 
of  the  device. 

TRADE  NAI3S  ASP  TRJIPE  MARZ3 

It  is  essential  that  the  manufacturers  of  listed 
products  adopt  a  distinctive  marking  by-  which  the  product  of 
each  mill  may  be  identified  and  recognized  by  representatives 
of  Underwriters1  laboratories.  Any  form  of  marking,  provided 
that  it  is  of  such  a  nature  as  not  to  interfere  with  the 
efficiency  of  the  product,  will  be  satisfactory.  It  is  not 
essential  that  the  product  boar  a  trade  name, provided  some 
other  distinctive  marking  or  key  is  present  by  means  of  which 
the  product  may  bo  recognized  by  the  inspectors. 

Manufacturers  may  apply  any  trade  name  not  registered 
at  the  laboratories,  provided  that  in  addition  to  such  trade 
name,  a  distinctive  marking  previously  listed  with  the 
Laboratories  is  present. 

GSESRAL  IKEORMATI OK . 


Manufacturers  v/hose  product  lias  been  submitted  to  the 
Laboratories  for  examination  and  tests  and  has  been  found  to 
be  standard,  will  be  listed  in  the  List  of  Manufacturers  of 
?ire  Appliances  published  semi-annually  by  Underwriters’ 
laboratories.  A  statement  will  bo  made  that  the  product  of 
the  mill  or  mills  of  the  manufacturer  is  regularly  reviewed 
in  the  field  ani  that  the  product  so  inspected  may  ce  recog¬ 
nized  by  certain  trade  names  or  distinctive  marking. 

PRICE  OF  SERVICE. 

The  price  of  service  is  tentatively  sot  at  $ 30.00  per 
month  for  a  single  mill  and  $10t00  per  month  additional  for 
each  additional  mill  listed  as  producing  blocks  included  in 
the  system  of  field  inspection  and  review*  The  price  i3 
calculated  tc  cover  the  entire  cost  of  the  inspection  service 
and  includes  the  following: 

Salaries  and  car  fares  of  field  inspectors. 

Salaries  and  expenses  of  engineers  at  home  office. 

Salaries  and  expenses  of  Special  Agents. 

Cost  of  field  follow-up  service. 

Overhead  charges. 

PRIVILEGES  0?  THE  INSPECTOR  - 

the  inspector  shall  have  free  access  tc  the  product  to 
be  inspected  during  business  hours.  It  will  be  his* duty  to 
inspect  the  product  where  found  and  to  take  such  samples  as 
are  necessary  for  further  examination  or  to  be  sent  tc  the 
Chicago  Office  fer  final  examination. 
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INSPECTOR  *S  REPORTS. 

The  inspector  will  report  on  forms,  like  sample  attached, 
the  results  of  examinations  and  tests  made  by  him  at  each 
inspection.  Under  normal  conditions  copies  of  these  reports 
will  not  be  furnished  to  the  manufacturer  by  the  inspector. 

The  inspector  will  clearly  indicate  in  reports  all  criticisms 
developed  as  a  result  of  the  examinations  or  tests.; 

i 

Inspectors  must  always  fill  in  forms  with  the  informa¬ 
tion  asked  for,  if  it  can  be  obtained.  A  check  mark, dash  or 
blank  in  report  form  is  understood  to  indicate  that  the  inspect¬ 
or  has  no  information  to  furnish  on  the  point  in  q up st ion. Where 
possible,  answer  briefly  by  "Yes"  or  "No"  or  "O.K."i  or  by  the 
figures  or  other  data  called  for. 

A  report  must  be  made  out  for  each  inspection  as  soon 
as  possible  after  the  inspection  has  been  made  and  be  promptly 
forwarded  to  the  Chicago  Office  for  review. 

Note:-  The  surfaces  of  the  blocks  having  the  largest  area 
are  herein  designated  as  faces.  The  long  narrow  surfaces 
as  edges.  The  short  narrow  surfaces  as  ends. 

FIRST  PAGE: 

i 

Fill  in  completely  as  indicated.  "Lab. No."  refers  to 
the  number  under  which  the  product  is  listed  at  the  Chicago 
Office  and  the  number  of  the  Laboratories'  report  on  the  con¬ 
struction  and  tests  of  the  original  sanples.  Where  this 
information  is  not  in  the  possession  of  the  inspector,  leave 
blank  Space  to  be  filled  in  at  Chicago  Office.  "Serial  No." 
refers  to  the  number  of  the  inspection  or  report  in  the 
numerical  order  of  the  inspections. 

Under  heading  "Location"  state  where  inspection  was 
made,  giving  a  general  location.  Specific  information  on 
this  subject  is  asked  for  cn  page  2, 

From  table  showing  markings  employed  by  each  factory 
it  will  be  possible  to  determine  the  factory  in  which  the 
blocks  were  made  as  well  as  to  determine  the  name  of  the 
manufacturer. 

AMERICAN  CEJ4ENT  PLASTER  CO. 


(Grand  Rapids  Factory) 


(Fort  Dodge  factory) 


All  blocks  will  be  marked  with 
the  name  "American"  imprinted 
on  one  cr  both  faces.  ; 

Regular  standard  narking  as 
above . 

Regular  standard  marking  as 
above  and  face  of  block  will  shew 
imprint  of  small  rivet 'head.. 
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AMERICAN  SYPSUM  CO.  All  blocks  will  be  narked  with 

the  name  ^Anchor'’  imprinted  on 
one  face. 

W.  BELL  CO.  All  blocks  will  he  marked  with 

the  name  ’’Bell"  or  "R.  M.  C. 

Co.,  New  York”  imprinted  on 
one  cr  both  faces. 

KEYSTONE  FIRE -PROP FIN  0  CO.  All  blocks  will  be  r&rked  with 

the  name  "Keystone"  imprinted 
on  one  edge  or  one  face. 

PLYMOUTH  SYrSUM  CO.  All  blocks  will  be  marked  with 

the  name  "Plymouth"  imprinted 
on  one  face  of  each  block. 

UNITED  STATES  3YPSUM  CO.  All  blocks  will  be  marked  with 

the  name  "Pyrobar"  imprinted 
on  one  or  both  faces- 

NOTE:  Factory  markings  used  by  this 

company  are  small  raised  buttons 
in  the  face  of  the  block,  placed 
directly  under  the  letter  0,  of 
Co.  formed  by  depressions  in  the 
mould  plates.  These  raised  but¬ 
tons  or  caps  vary  in  number  for 
the  various  factories  as  follows: 

One  raised  button. 

Two  "  buttons. 

Three  " 

Four  "  " 

Five  "  " 

Six 


Oakfield  Factory 
Marsh  " 

Ft  .Dodge  " 
Plasterco  ” 
Southard  " 
Rapids  City" 
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TThere  more  than  one  trade  name  or  distinctively  marked 
line  of  blocks  are  found,  report  inspection  of  each  on 
separate  blanks* 

j 

Fill  in  blank  ’’Give  name  of  manufacturer,  etc.’’  with 
both  the  name  of  the  manufacturer  and  the  factory. 

Under  "Criticisms”  give  a  summary  of  unsatisfactory 
features  observed  including,  if  any,  failure  in  tests  observed 
during  examination  and  test  of  the  product  being  reported  upon. 
These  features  are  to  be  noted  also  under  the  individual 
heading  in  the  blanks. 

Under  "Remarks  and  Recommendation"  the  inspector  nay 
advise  as  to  his  general  impression  of  the  progress  I  of  the 
inspection  work  and  any  item  of  general  interest.  Where 
criticisms  are  made  he  should  state  briefly  whatever  suggestions 
or  recommendation  he  may  have  as  to  the  way  the  situation  should 
be  handled,  supplementing  the  same  usually  by  letter. 

Signature.  The  report  should  be  signed  by  the  engineer 
making  tne  inspection  and  the  name  of  the  branch  office  at 
which  he  is  stationed  should  be  given  together  with  the  time 
and  car  fare  charged  for  the  inspection. 

SEC OUR  PAGE 

Under  the  heading  "Location  Of  Inspection"  state  where 
the  inspection  is  made.  Give  full  details. 

Under  "Appearance"  fill  in  blank  spaces  as  indicated. 

In  obtaining  the  information  called  for  in  the  table, 
the  inspector  should  select  ten  or  twenty  blocks  of  each  size 
available,  and  make  all  of  his  observations  from  these;  record¬ 
ing  in  the  "yes"  column  the  number  fulfilling  the  conditions 
named,  and  in  the  "no"  column  the  number  not  fulfilling  the 
conditions.  It  is  essential  that  both  the  "number  fulfilling" 
and  the  "number  not  fulfilling"  the  conditions  be  given  as  both 
are  necessary  when  making  up  the  demerit  schedule.  • 

(The  above  paragraph  applies  to  all  of  the  subsequent 
tables  as  well  as  to  this  one  and  the  same  ten  or  twenty 
blocks  should  be  used  for  all  observations.) 

For  the  horizontal  column  entitled  "Are  Surfaces  of 
Blocks  True",  the  information  can  be  obtained  by  laying  a 
straight  edge  across  the  faces  of  the  blocks.  The  blocks  should 
not  be  irregular  to  any  marked  extent.  If  the  irregularities 
are  of  such  a  nature  as  to  materially  reduce  the  Shell  thick¬ 
nesses,  then  the  faces  may  be  said  to  be  not  true. 
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For  the  horizontal  column  entitled  nAre  Corners  and 
Edges  Square  and  Straight”,  the  information  can  also  he 
obtained  by  laying  a  straight  edge  along  the  edges  of  the 
block  and  by  noting  whether  the  corners  are  right  angles. 

For  the  horizontal  column  entitled  ’’Are  the  Blocks 
Scored  on  Beth  Sides”,  the  information  can  be  obtained  by 
examining  the  blocks.  In  the  manufacture  of  this  product, 
it  is  the  practice  to  score  both  faces  of  the  blocks  but 
not  the  edges  or  ends.  Frequently  one  face  is  scored  by 
the  imprint  of  the  mould  and  the  other  face  by  scratching 
with  a  tool  while  the  material  is  still  soft.  Other  manu¬ 
facturers  score  the  blocks  the  same  on  both  sides. 

For  the  horizontal  column  entitled  "Does  Scoring 
Materially  Reduce  thr  Thickness  of  tho  Blocks  at  the 
ThinnestRoint  of  the  Shells”,  the  information  can  be  obtained 
by  noting  whether  or  not  the  scoring  at  the  thinnest  point 
of  the  shells  runs  on  a  straight  line  parallel  to  the  core 
holes  and  tends  to  materially  reduce  the  thickness  of  this 
point. 


For  the  horizontal  column  entitled  ’’Are  Blocks  cf 
Uniform  Texture”,  the  information  can  be  obtained  by  noting 
the  appearance  of  the  blocks.  Note  particularly  whether  the 
material  is  lumpy  and  fiber  is  improperly  distributed  and 
whether  foreign  material  is  present.  The  blocks  should  have 
a  uniform  texture. 

Informati  n  required  for  the  horizontal  column  entitled 
"Is  Fiber  Uniformly  Distributed”  can  be  obtained  by  observing 
the  appearance  of  the  blocks  or  from  their  fracture.  The 
fiber  should  be  uniformly  distributed  throughout  the  block. 

It  should  not  be  on  one  side  or  edge  cr  in  clots. 

Information  required  for  the  horizontal  column  entitled 
’’Are  Core  Spaces  Symmetrically  Spaced”  can  be  obtained  by 
laying  a  measure  on  the  ends  of  the  blocks  and  noting  whether 
the  center  of  the  core  spaces  are  approximately  equi-distant. 
Note  particularly  whether  the  core  spaces  are  in  a  straight 
line  or  whether  cne  or  more  of  them  are  nearer  the  edge  cf 
side  of  the  block  than  the  other. 

For  the  horizontal  column,  entitled  "If  other  defects  are 
noted, etc”  record  the  number  of  blocks  which  are  defective  in 
the  vertical  column  "No”  ar.d  the  remainder  cf  the  blocks 
examined,  namely  the  perfect  ones  in  the  column  "Yes".  In 
the  space  provided  below  state 'the  nature  cf  the  defects 
using  the  proper  key  reference. 
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TJnaer  the  heading  ’'Soundness”  fill  in  table  as  indicated* 

In  the  first  horizontal  column  give  the  sizes  of  the 
blocks  examined. 

For  the  horizontal  coluirm  entitled  "Are  the:  Blocks 
Hard”  the  information  may  be  obtained  by  visual  examination 
and  handling.  The  material  should  appear  to  be  hard  and 
tough,  it  should  not  be  expected  that  these  blocks  should 
be  as  hard  as  burned  tile  but  they  must  not  crumble  or  permit 

liisictis  is 

have  a  chalky 
scraped. 

For  the  horizontal  column  entitled  "When  Blocks  are 
Tapped  etc.",  the  information  can  be  obtained  by  tapping 
the  blocks  with  a  light  hammer  or  any  hard  substance.  In 
making  this  determination  the  blocks  should  be  rested  on  an 
edge  at  one  end  and  supported  at  the  other  by  the  finger 
placed  in  one  of  the  core  holes  and  theu  tapped  on  the  side. 

If  the  blocks  give  a  clear  ring  they  are  sound.  If  cracked, 
they  will  have  a  dull,  cracked  sound  and  if  soft,:  a  dull, 
flat  •  sound. 

Ufcder  the  heading  entitled  "Dimensions"  fill  in  the 
table  with  the  information  asked  for. 

j 

The  limits  referred  to  may  be  found  in  the  specifications 
for  this  prodnct. 

The  length  of  the  block  may  be  obtained  by  means  of  an 
ordinary  rule  laid  lengthwise  along  the  edges.  Measure  both 
edges. 

The  width  of  the  block  can  be*  obtained  by  laying  a  rule 
across  the  ends.  Measure  both  ends. 

i 

» 

The  thickness  cf  the  face  shells  or  the  shells  at  the 
wide  surfaces  of  the  blocks  should  be  taken  at  a  point  one 
inch  in  from  the  end  of-  the  blocks.  The  thickness  of  the 
shell  is  the  distance  from  the  surface  of  the  core  space  tc 
the  normal  surface  of  the  block  inside  the  scoring.  Whore 
scoring  consists  of  small  circular  indents  districuted  over 
the  surface  of  the  block,  measurements  should  be  taken  to 
normal  surface.  KThere  scoring  consists  of  straight  lines 
running  parallel  with  the  axis  of  the  core  spaces  *  the 

measurement  3hould  bs  taken  from  the  bottom  of  the  scoring. 


broken  from  the  edges,  corners.,  webs  etc,  when 
the  pressure  of  the  fingers.  Blocks  should  not 

,  dusty  appearance  and  should  not  be  easily 
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ICeasuroments  should  be  taken  to  nearest  l/32  of  an  inch. 

Edge  shells  or  the  shells  on  the  edges  of  the  blocks 
should  be  measured  at  the  thinnest  points.  The  measurement 
shoiiia  be  made  one  inch  in  from  the  ends  of  the  blocks. 

The  web  thickness  or  the  thickness  of  the  section 
between  tbs  core  spaces  should  be  measured  at  the  ends  of 
the  core  spaces.  The  thickness  ehould  be  determined  at  a 
point  one  inch  in  from  the  ends  of  the  blocks. 

Strength  When  samples  are  required  for  strength  tests, 
advices  will  be  issued  from  Chicago  Office.  The  number  of 
samples  required  of  each  size  will  be  stated  in  the  advices, 
r-or  the  purpose  of  ths  Strength  Tosts  full  sized  samples  will 
be  required.  The  samples  taken  should  be  representative  of 
the  product  as  found  at  the  location  of  examination.  Where 
a  number  cf  samples  are  taken,  one  sample  should  represent 
the  most  inferior  blocks,  one  the  most  superior  blocks,  end 
the  others  should  represent  the  aver asre  run.  They  should  be 
legibly  marked,  showing  which  group  they  belong  to. 
xi:e  blocks  should  be  carefully  crated  so  as  to  avoid  injury 
in  shipment.  If  possible,  excelsior  should  be  placed  between 
them  and  the  edges  and  eno.3  protected  so  that  they  will  not 
be  injured.  In  selecting  blocks  for  strength  tests,  always 
choose  those  which  have  smooth,  trus  surfaces  at  the  edges. 
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U1IDERVVR  ITERS 1  LABORATORIES 
STANDARD 
FOR 

GYPSUM  BLOCKS 


The  following  specifications  are  designed  to  set  forth 
the  essential  requirements  of  a  satisfactory  gypsum  block 
and  to  serve  as  a  minimum  standard  for  this  class  of  material. 
A  product  which  fulfills  the  specifications  and  no  more  will 
not  necessarily  be  acceptable.  Any  form  of  materials  other 
than  those  herein  specified  which  are  judged  to  have  merit 
should  be  submitted  by  the  manufacturer  to  Underwriters1 
Laboratories  for  examination  and  test  and  if  found  to  have 
merit  from  the  fire  protection  viewpoint  will  receive 
recognition  accordingly. 


PURPOSE 

For  use  in  partitions,  having  plaster  finish,  intended 
for  division  of  stories  into  rooms  and  corridors,  and  for 
s  *'  other  purposes  as  this  type  of  material  is  suitable. 

DESCRIPTION 

Gypsum  blocks  ere  of  the  solid  or  cored  type  and  con¬ 
sist  of  cal' ined'  gypsum  and  a  small  guantity  of  other  material 


GENERAL  REQUIREMENTS 


Gypsum  block*,  in  order  to 
be  such  quality  that  partitions 


be  standard,  are  required  to 
built  of  them,  in  the  manner 


hereinafter  set  forth,  will  safely  resist  a  fire  on  one  side 
of  two  hours  duration,  the  temperature  of  which  shall 
reach  approximately  1700  degrees  at  about  30  minutes  and  con¬ 
tinued  at  that  temperature  range  for  the  remainder  of  the 
period,  without  permitting  the  passage  of  flame,  or  of  smoke 
and  vapors  of  an  objectionable  nature,  or  the  transmission 
of  sufficient  heat  to  raise  the  temperature  of  the  unexposed 
side  of  the  partition  more  than  175  degrees  F.  and  will" 
safely  resist  the  action  of  a  fire  stream  for  5  minutes 
applied  against  the  heated  surface  of  the  partition  with  a 
7/8  inch  nozzle  located  at  a  perpendicular  distance  of  20 
feet  and  at  a  pressure  of  50  lbs.  per  square  inch,  measured 
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at  the  base  of  the  nozzle,  without  forming  openings,  through 
or  causing  the  collapse  of  the  partition,  and  after  the 
exposure  to  fire  and  fire  stream,  as  shove  set  forth;  will  be 
securely  in  place  and  capable  of  resisting  a  lateral  pressure 
equal  to  5  lbs.  per  square  foot. 

Partitions  to  consist  of  horizontal  superimposed  courses 
of  the  blocks  laid  with  vertical  joints  broken  in  gypsum  plaster 
containing  not  less  then  2-1/2  parts  nor  more  than  3  parts  of 
sand  and  plastered  on  both  sides  with  gypsum,  plaster  of  the 
same  quality  as  used  in  the  joints  to  1/2  inch  ground; s  and 
finished  with  a  skin  coat  of  lime  putty  or  hard  wall  finish, 
anc.  to  be  of  the  maximum  height  advocated  for  the  thickness  of 
partitions  in  question.  i 

CONDITIONAL  REQUIREMENTS. 

Gypsum  blocks  for  partitions  fulfilling  the  foregoing 
general  requirements  should  comply  with  the  following  minimum 
conditions. 

FORM  AND  ARRANGEMENT  j 

Blocks  to  be  rectangular  in  shape  and  tc  have  true  surfaces 
and  straight  and  square  -edges  and  corners. 

Note.  This  paragraph  is  not  intended  to  exclude  blocks 
of  special  shape  which  fulfill  the  general  re¬ 
quirements  and  the  other  sections  under  the  con¬ 
ditional  requirements. 

They  may  be  solid  or  cored  and  cores  may  be  either 
circular,  elliptical  or  rectangular  in  form,  provided;  the 
sectional  members  of  the  blocks  comply  with  the  conditions 
hereinafter  set  forth. 

i 

Blocks  to  be  of  the  following  nominal  thicknesses: 

2  inches 

2-1/2  " 

3 

4  *f  I 

5  '  S 

6  " 

8c 

Cored  blocks  2,  2-l/2,  5,  4,  and.  5  inches  thick  to  have 
single  rowrs  of  core  spaces  and  blocks  6  and  8  inches  to  have  at 
least  two  rows  of  core  spaces. 
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Core  spaces  to  be  symmetrically  spaced  and  so  located  as 
to  resv.lt  in  the  most  economical  and  even  distribution  of  the 
material. 

DIMENSIONS: 


OVERALL  DIMENSIONS 


Blocks  to  be  of  any  convenient  length  and  width,  but 
generally  not  to  exceed  3C  inches  in  length  and  18  inches 
in  height.  In  no  case  are  blocks  to  be  of  such  dimension  that 
they  are  more  than  3  square  feet  in  area  or  weigh  more  than 
60  pounds  each. 

Thickness  of  the  blocks  to  be  uniform  throughout  and  to 
be  as  follows: 

TnickneBS  of  31ocks. 


Nominal  Sice 
of  Blocks. 
Inches. 


Thickness  to  be 


Not  less  than 
Inches. 


Not  more  than 
Inches. 


2 

2-1/2 

3 

4 

5 

6 
8 


2 

2-3/8 

2- 7/8 

3- 7/8 

4- 7/8 

5- 3/4 
7-3/4 


2-1/4 

2- 3/4 

3- 1/4 

4- 1/4 

5- 1/4 

6- 1/4 
8-1/4 


SECTIONAL  DIMENSIONS 


31ocks  With  Circular  Core  Soaces. 


Sectional  dimensions  of  blocks  with  circular  core  spaces 
to  be  not  less  than  the  figures  given  in  the  following  table* 
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Subject  114  Revised  Nov.  30,  1920 


WEIGHT 

Blocks  which  are  normally  dry  to  weigh  as  follows: 


Size  of  Blocks. 

Minimum  Weight 

Inches. 

not  less  than 

Lbs.  per  Sq.  ?t.  (Area  of  One  Pace) 

2  Solid 

7.0 

2  Hollow 

5 . 6 

2-1/2  " 

6.6 

3 

8.5 

4  " 

11.5 

5 

13.6 

6 

16.8 

8 

21.7 

STRENGTH. 

j 

Compressive  strength 

of  blocks,  dried  to  constant  weight. 

to  be  as  follows: 

Size  of  Blocks  Compression  Strength. 

Inches. _  Lbs.p'er  Sq.In.  Bearing  Area.  |(One  Edge) 

Minimum 


2  Solid 

350 

2  Hollow 

115 

2-1/2  " 

115 

3  ” 

115 

4 

125 

5 

130 

6 

225 

8 

275 

Blocks  completely  saturated  to  be  at  least  50#  of  normal 
strength . 

UNDERWRITERS’  LABORATORIES. 
Supt.  Label  Service. 


Approved  By: 
Engineer. 
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SCORING. 


Scoring  to  be  of  such  a  nature  that  it  will  not 
materially  reduce  the  shell  thickness  of  the  blocks* 


MARKING: 


Blocks  to  tear  a  distinctive  mark  by  which  the  mill 
at  which  they  are  made  can  be  identified. 


PURRING  BLOCKS* 

^ree  standing  and  close  standing  furring  blocks  to 
fulfill  the  requirements  set  forth  for  partition 
blocks  so  far  as  they  apply. 
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ANALYSIS  OF  RESULTS  OF  EXAMINATIONS, 
MONTHLY  SUMMARIES, 

REPORTS  TO  ALL  MANUFACTURERS, 
DEMERIT  SCHEDULE. 


ANALYSIS  OF  RESULTS  OF  EXAMINATIONS. 

The  inspector's  reports  will  indicate  the  proportion 
of  the  product  tested  and  found  deficient  with  respect  to 
one  or  mere  items  of  the  specifications.  The  results  of  the 
tests  and  examinations  made  at  the  Laboratories  shall  be 
similarly  compared. 

MONTHLY  SUMMARIES 

I 

Monthly  summaries  shall  be  prepared  showing  for  each 
item  of  the  specifications  the  percentage  of  failures  to  all 
samples  tested  for  each  individual  manufacturer .  These 
percentages  shall  be  figured  for  each  previous  three,  six 
and  twelve  month  period. 

REPORT  TO  ALL  MANUFACTURERS 

These  summaries  for  the  entire  industry  shall  be  sent 
each  month  to  every  manufacturer  subscribing  to  the  service. 
The  various  manufacturers  will  be  indicated  in  the  summaries 
by  hey  letters  and  each  manufacturer  shall  be  adyised  only 
as  to  the  hey  letter  applying  to  his  own  product. 

DEMERIT  SCHEDULE . 


Purpose  of  the  System. 

The  purpose  of  this  system  is  to  furnish  a  record  and 
a  meaixS  of  comparison  by  the  entire  industry  of  the  general 
results  obtained  and  to  advise  each  manufacturer  of  the 
particular  results  obtained  from  his  product.  It  also  serves 
a3  a  notice  and  a  warning  of  the  failures  or  defects  in  a 
manufacturer's  product  which  have  been  made  the  basis  for 
demerits. 
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Department  of  Commerce,  United  States  Patent  Office. 

To  all  persons  to  whom  these  presents  shall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true  copy  from 

the  records  of  this  office  of  the  File  Wrapper  and  Contents, 

in  the  matter  of  the  Abandoned  Application  of  Carlisle  K. 

Roos  and  Murrell  G.  Allison,  Filed  August  20,  1924,  Serial 

Number  733,196,  for  Improvement  in  Building  Material. 

In  testimony  whereof  I  have  hereunto  set  my  hand  and 

caused  the  seal  of  the  Patent  Office  to  be  affixed,  at  the  City 

of  Washington,  this  sixth  day  of  June,  in  the  year  of  our 

Lord  one  thousand  nine  hundred  and  thirtv-one  and  of  the 

* 

Independence  of  the  United  States  of  America  the  one  hun¬ 
dred  and  fifty-fifth. 

[Seal  Patent  Office,  United  States  of  America.] 

THOMAS  E.  ROBERTSON, 

Commissioner  of  Patents. 

Attest : 

D.  E.  WILSON, 

Chief  of  Division. 

\ 

733196. 


[Stamp:]  $20  Rec’d,  C.  C.  U.  S.  Patent  Office,  Aug.  20, 
1924.  ! 


Petition. 


To  the  Commissioner  of  Patents: 

Your  petitioners,  Carlisle  K.  Roos  and  Murrell  G.  Alli¬ 
son,  citizens  of  the  United  States,  and  residents  of  Fort 
Dodge,  in  the  County  of  Webster  and  State  of  Iowa,  whose 
post  office  addresses  are  815  South  15th  Street,  Fort  Dodge, 
Iowa,  pray  that  Letters  Patent  may  be  granted  to  them,  as 
joint  inventors  for  the  improvement  in  Building  Material 
set  forth  in  the  annexed  specification ;  and  they  hereby  ap¬ 
point  Langdon  Moore  (Registration  No.  7883),  of  Room 


800,  205  West  Monroe  Street,  Chicago,  Illinois,  their  at¬ 
torney,  with  full  power  of  substitution  and  revocation,  to 
prosecute  this  application,  to  make  alterations  and  amend¬ 
ments  therein,  to  receive  the  patent,  and  to  transact  all 
business  in  the  Patent  Office  connected  therewith. 

CARLISLE  K.  ROOS, 
MURRELL  G.  ALLISON. 

Internal  Revenue  stamps,  25?. 

Specification. 

To  all  whom  it  mav  concern: 

mt 

Be  it  known  that  we,  Carlisle  K.  Roos  and  Murrell  G. 
Allison,  citizens  of  the  United  States,  residing  at  Fort 
Dodge,  in  the  County  of  Webster  and  State  of  Iowa,  have 
invented  new  and  useful  improvements  in  Building  Mate¬ 
rial  of  which  the  following  is  a  specification. 

This  invention  relates  to  improvements  in  building  ma¬ 
terial  and  more  particularly  to  the  production  of  an  aggre¬ 
gate  employed  with  cementitious  material  used  in  the 
formation  of  structural  building  units  to  decrease  the 
weight  thereof. 

It  is  an  object  of  this  invention  to  produce  an  aggregate 
of  cellular  formation  for  this  purpose  by  the  chemical  ac¬ 
tion  of  the  ingredients  employed  by  utilizing  solution  of 
foam  containing  an  ingredient  that  reacts  therewith  to 
evolve  a  gas  to  which  is  added  a  rapidly  hardening  cement 
such  as  calcined  gypsum  or  quick  setting  portland  cement 
which  preferably  should  be  capable  of  crystalizing  from 

water  held  in  excess  bv  the  foam. 

* 

In  the  manufacture  of  building  materials  certain  light 
weight  fillers  and  aggregates,  such  as  sawdust,  shavings, 
cinders,  and  volcanic  ash  find  extensive  use.  Such  aggre¬ 
gates  have  a  relatively  low  compressional  value,  so  they 

are  used  mainlv  to  increase  the  bulk  and  therebv  affect 

•>  _  » 

economy  in  production.  For  instance  in  the  manufacture 
of  gypsum  wallboard,  sawdust  is  used  to  decrease  the  unit 
weight  and  to  economize  in  the  use  of  calcined  gypsum. 
The  herein  described  invention  is  intended  to  supplant  the 
above  types  of  fillers.  The  advantage  obtained  from  the 
proposed  light  weight,  cellular  aggregate  is  derived  from 


the  fact  that  it  is  produced  from  the  same  cementitious 
material  used  as  a  binder,  therefore  the  aggregate  pos¬ 
sesses  the  same  chemical  and  physical  properties  as  the 
cementitious  binder.  Furthermore  the  density  of  the  ag¬ 
gregate  may  be  altered  at  will  and  also  the  aggregate  may 
be  incorporated  with  the  cementitious  binder  in  either  a 
semiplastic  or  a  completely  hardened  state. 

In  carrying  out  this  invention  a  solution  of  a  soluble 
foaming  agent  is  prepared,  into  which  finely  ground  cal¬ 
cium  carbonate  is  introduced  and  held  in  suspension  by 
gentle  agitation.  Into  this  is  run  a  diluted  acid  solution 
which  reacts  instantaneously  with  the  calcium  carbonate, 
causing  an  evolution  of  very  fine  bubbles  of  carbon  dioxide. 
The  foaming  agent  acts  as  a  retainer  for  the  gas  bubbles 
and  the  result  is  the  conversion  of  the  solution  to  a  very 
fine  grained  cellular  foam.  While  this  foam  is  semi¬ 
permanent  for  a  period  of  several  hours,  it  has  been  found 
that  the  incorporation  of  a  cementitious  material  such  as 
calcined  gypsum  or  quick  setting  cements  in  with  the  foam 
after  its  formation  will  preserve  the  structure  and  bulk  of 
the  foam  permanently.  This  is  brought  about;  by  the  fact 
that  the  cementitious  material  forms  a  protective  coating 
around  the  individual  gas  bubbles  and  the  subsequent 
hardening  of  this  material  produces  a  stable  aggregate  of 
the  same  structure  as  the  original  foam.  This  aggregate 
even  before  it  has  hardened  or  set  is  stable  enough  to  per¬ 
mit  its  being  stirred  into  a  large  plastic  mass  of  cementi¬ 
tious  material  without  appreciable  loss  in  bulk,  thereby 
permitting  a  very  complete  and  uniform  distribution. 
After  the  aggregate  has  hardened  it  may  be  crushed  to 
any  desired  size  and  incorporated  into  any  quantity  of 
plastic  cementitious  mass. 

A  specific  example  of  the  process  with  approximate  quan¬ 
tities  of  materials  used  is  as  follows :  0.6  parts  of  soap  bark 
(Quillaja)  are  stirred  into  170  parts  of  water,  to  this  are 
added  5  parts  of  finely  ground  calcium  carbonate.  This 
mixture  is  stirred  sufficiently  to  keep  the  calcium  carbonate 
in  suspension.  20  parts  of  a  10%  solution  of  sulphuric 
acid  are  now  added  slowly.  An  instantaneous  reaction  re¬ 
sults  and  the  whole  liquid  is  expanded  into  a  fine  grained 
foam  of  several  times  the  bulk  of  the  original  solution.  To 
this  foam  are  added  200  parts  of  calcined  gypsum  and  the 


mass  is  stirred  until  complete  distribution  is  accomplished. 
The  product  will  harden  or  set  after  a  short  time  and  pro¬ 
duce  the  material  described  above. 

It  is  obvious  that  this  process  may  be  made  continuous 
and  the  following  procedure  has  been  found  satisfactory. 
A  stream  of  the  soap  bark,  calcium  carbonate,  water  mix¬ 
ture  is  introduced  into  a  suitable  container  and  at  the  same 
time  another  stream  of  the  acid  solution  is  run  into  the 
same  vessel.  The  quantity  of  acid  introduced  controls  the 
quantity  of  foam  produced.  This  foam  is  continuously  re¬ 
moved  to  a  mixing  machine  into  which  is  poured  a  con¬ 
tinuous  stream  of  dry  calcined  gypsum.  The  mixed  prod¬ 
uct  is  removed  on  a  belt  convevor  and  is  either  used  while 
still  in  the  plastic  state  or  it  may  be  allowed  to  set  or 
harden  on  the  belt  and  be  subsequently  scraped  off. 

While  the  process  as  outlined  above  with  the  reagents 
specified  is  preferable  it  is  understood  that  this  invention 
is  not  limited  to  that  one  formula.  There  are  several  re¬ 
agents  which  will  produce  similar  results,  for  instance,  in 
place  of  calcium  carbonate  the  carbonates  of  several  other 
metals  mav  be  substituted  and  anv  other  kind  of  an  acid, 
as  well  as  many  acid  salt  solutions,  may  be  used.  In  place 
of  soap  bark  (Quilla.ja)  another  suitable  foaming  agent 
such  as  certain  kinds  of  soap,  saponin,  glues,  oils,  etc.,  may 
be  employed.  Or  again  calcium  carbide  when  introduced 
into  water  will  produce  the  gas  acetylene,  and  this  reaction 
will  produce  a  similar  foam  to  the  one  described.  Also  a 
concentrated  solution  of  a  gas  in  the  water  may  be  treated 
in  such  a  way  that  the  gas  will  be  liberated  and  cause  the 
foaming  effect. 

The  specific  use  at  present,  for  this  product  is  in  the 
manufacture  of  gypsum  wallboard  and  gypsum  tile. 

What  I  claim  is: 


1.  The  process  of  producing  a  light  weight 
aggregate  by  forming  a  foam,  reinforcing  said 

Insert  B1.  foam  by  a  cementitious  material  A  . 

B1 

2.  The  process  of  making  a  foam  perma¬ 
nent  by  the  addition  of  a  cementitious  mate- 

insert  B\  rial  which  hardens  the  walls  of  the  foam  A  . 

B2 


0 


Insert  B3. 

Insert  B\ 

Insert  B' 


Insert  Br>. 


Insert  B7. 

Insert  B8. 
Add  B9.  > 
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3.  A  light  weight  aggregate  formed  by  the 
hardening  of  a  cementitious  material  around 
the  gass  tilled  cellular  structure  of  a  foam  A  . 

B3 

; 

4.  A  light  weight  filler  formed  by  the  hard¬ 
ening  of  a  cementitious  material  around  the 
film  walls  of  a  foam  A  . 

B4 


5.  The  process  of  producing  a  light  weight 
aggregate  by  the  addition  of  an  acid  to  a  mix¬ 
ture  of  water,  a  carbonate  and  a  foaming 
agent,  incorporating  a  cementitious  material 
into  the  resultant  foam  A  . 

B' 


6.  The  process  of  producing  a  light  weight 
aggregate  suitable  for  wallboard  core  mate¬ 
rial  comprising  the  production  of  a  foam  by 
means  of  the  interaction  of  chemicals  capable 
of  producing  a  gas  in  the  presence  of  a  foam¬ 
ing  agent  and  the  incorporation  into  the  re¬ 
sultant  foam  of  a  reinforcing  material  of 
cementitious  nature  A  . 

B6 


7.  A  light  weight  composition  of  matter  of 
a  cellular  structure  composed  of  water,  soap 
bark  (Quillaja),  carbon  dioxide,  calcium  car¬ 
bonate  and  calcium  sulphate. 

8.  The  process  of  producing  a  light  weight 
aggregate  suitable  for  gypsum  wallboard  core 
material  by  forming  a  foam  and  reinforcing 
said  foam  bv  a  cementitious  material  A  . 

|  B7 

9.  A  light  weight  aggregate  suitable  for 
wallboard  core  formed  by  the  hardening  of  a 
cementitious  material  around  the  gas  filled 
cellular  structure  of  a  foam  A  . 

B8 


CARLISLE  K.  ROOS, 
MURRELL  G.  ALLISON. 

i 


'r^r^C 
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Oath. 


State  of  Iowa, 

County  of  Webster ,  55: 

Carlisle  K.  Roos  and  Murrell  G.  Allison,  the  above  named 
petitioners,  being  sworn,  depose  and  say  that  they  are 
citizens  of  the  United  States  and  residents  of  Fort  Dodge, 
Iowa,  and  they  verily  believe  themselves  to  be  the  original, 
first  and  .joint  inventors  of  the  improvement  in  Building 
Material  described  and  claimed  in  the  annexed  specifica¬ 
tion  ;  that  tliev  do  not  know  and  do  not  believe  that  the  same 

was  ever  known  or  used  before  their  invention  or  discover v 

* 

thereof,  or  patented  or  described  in  any  printed  publica¬ 
tion  in  anv  countrv  before  their  invention  or  discoverv 

*  *•  w 

thereof,  or  more  than  two  years  prior  to  this  application, 
or  in  public  use  or  on  sale  in  the  United  States  for  more 
than  two  years  prior  to  this  application;  that  said  inven¬ 
tion  has  not  been  patented  in  any  country  foreign  to  the 
United  States  on  any  application  filed  by  them  or  their 
legal  representatives  or  assigns  more  than  twelve  months 
prior  to  this  application;  and  that  no  application  for  pat¬ 
ent  on  said  improvement  has  been  tiled  by  them  or  their 
representatives  or  assigns  in  any  country  foreign  to  the 
United  States. 

CARLISLE  K.  ROOS, 
MURRELL  G.  ALLISON. 

Subscribed  and  sworn  to  before  me  this  24th  dav  of  Julv, 
1924. 

[Notarial  seal  of  James  I.  Dolliver,  Iowa.] 

JAMES  I.  DOLLIVER, 
Notary  Public  in  and  for 
W'ebster  County ,  Iowa . 
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Amendment  A. 

#3. 

[Stamp:]  Mail  Room,  U.  S.  Patent  Office,  Mar.  9,  1925. 
[Stamp:]  U.  S.  Patent  Office,  Division  50.  Filed  Mar. 
10,  1925. 

» 

In  the  United  States  Patent  Office. ' 

j 

Div.  50,  Room  322.  ' 

j 

C.  K.  Roos  et  al.  Building  Material.  Ser.  No.  733,196. 

Filed  August  20,  1924. 

; 

The  Hon.  Commissioner  of  Patents, 

Sir: 

In  response  to  the  official  letter  dated,  February  16,  1925, 
please  amend  the  above  entitled  application  as  follows: 

After  “ County  of  Webster”,  line  4  of  the  Preamble  to 
the  Specification,  insert  and  State  of  Iowa.  And  the  fol¬ 
lowing  claim,  as  suggested  by  the  last  official  letter : 

10.  The  process  of  forming  a  cellular  cement  which  com¬ 
prises  forming  a  tenaceous  foam  and  mixing  the  foam  with 
a  cement.  j 

Respectfullv, 

LANGDON  MOORE, 
Attorney  for  Applicants. 
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Interference. 

Interference  No.  50974.  Paper  No.  4. 

Name,  Carlisle  K.  Roos  and  Murrell  G.  Allison. 

Serial  No.  733,196. 

Title,  Building  Material. 

Filed  Aug.  20^  1924. 

Interference  with  C.  K.  Roos;  E.  C.  Bayer;  J.  A.  Rice. 

Decisions  of 

Law  Examiner, - ,  Dated, - , - . 

Ex’r  of  Interferences,  Adverse,  Dated,  June  30/25. 

Board, - ,  Dated, - , - . 

Commissioner, - ,  Dated, - , - . 

Remarks - . 

This  should  he  placed  in  each  application  or  patent  in 
volved  in  interference  in  addition  to  the  interference  let 
ters  bv  Primary  Examiner. 

mr  — 


[Stamp:]  Patent  Office.  Mailed  Apr.  9,  1925. 

j 

Paper  No.  5. 

; 

Div.  50,  Room  322. 

Department  of  Commerce,  United  States  Patent  Office, 

Washington. 

Langdon  Moore, 

205  West  Monroe  St., 

Chicago,  Ill. 

Please  find  below  a  communication  from  the  Examiner 
in  charge  of  the  application  of  Roos  and  Allison,  filed  Aug. 
20,  1924,  Building  Material,  Serial  No.  733,190.: 

THOMAS  E.  ROBERTSON, 

Commissioner  of  Patents. 

50974.  | 

In  accordance  with  the  provisions  of  Rule  129  your  case 
above  identified  is  hereby  added  to  Interference  No.  50,974 
in  which  no  testimony  has  been  taken. 

The  preliminary  statement  demanded  by  Rule  110  must 
be  filed  on  or  before  May  18,  1925. 

The  subject  matter  of  the  interference  is 

Count  1.  The  process  of  forming  a  cellular  cement  which 
comprises  forming  a  tenacious  foam  and  mixing  the  foam 
with  a  cement. 

The  interference  involves  your  case  above  identified,  and 

An  application  for  A  Cellular  Cement  and  a  Process 
for  Making  the  Same  filed  by  John  A.  Rice,  whose  post 
office  address  is  1165  Arch  St.,  Berkeley,  Calif.,  and  whose 
attorney  is  H.  H.  Byrne,  Washington  Loan  &  Trust  Bldg., 
Washington,  D.  C., 

An  application  for  Method  of  Manufacturing  Porous 
Building  Materials  filed  by  Erik  Christian  Bayer,  whose 
post  office  address  is  21  Nordre  Frihavnsgade,  Copen¬ 
hagen,  Denmark,  and  whose  attorneys  are  Marks  &  Clerk, 
900  F  St.  N.  W.,  Washington,  D.  C.,  and 

An  application  for  Cementitious  Material  filed  by  Car¬ 
lisle  K.  Roos,  whose  post  office  address  is  815  S.  15th  St., 


10 


Fort  Dodge,  Iowa,  and  whose  attorney  is  Langdon  Moore, 
205  West  Monroe  St.,  Chicago,  Ill. 

The  relation  of  the  count  of  the  interference  to  the  claims 
of  the  respective  parties  is  as  follows: 

Count.  Rice.  Bayer.  Roos.  Roos  &  Allison. 

1,8  5  12  10 


Claims  1,  2,  3  and  4  are  deemed  not  patentable  over  the 
issue  of  the  interference. 

C.  L.  BLAKE, 

i  Examiner,  Division  50. 


11 


[Stamp:]  Patent  Office,  Mailed,  Apr.  9,  1925. 

2—260.  ; 

Paper  No.  6. 

Div.  50,  Room  322. 

j 

Department  of  Commerce,  United  States  Patent  Office, 

Washington. 

j 

Copy  for  each  applicant. 

Carlisle  K.  Roos  and  Murrell  G.  Allison, 

815  S.  15th  St., 

Fort  Dodge,  Iowa: 

Please  find  below  a  communication  from  the  Examiner 
in  charge  of  the  application  of  Roos  and  Allison,  filed  Aug. 
20,  1924,  Building  Material,  Serial  No.  733,196. 

THOMAS  E.  ROBERTSON, 

Commissioner  of  Patents . 

50974. 

It  is  noted  that  the  same  attorney  represents  an  opposing 
party  in  an  interference  in  which  your  application  above 
identified  is  involved. 

C.  L.  BEAM, 
Examiner ,  Division  50. 
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cj 

i  • 


2-260. 

IX/p. 

Div.  50,  Hoorn  322. 

Paper  8. 

Department  of  Commerce,  United  States  Patent  Office, 

Washington. 

Mailed,  Aug.  13,  1925. 

Please  find  below  a  communication  from  the  Examiner  in 
charge  of  this  application. 

THOMAS  E.  ROBERTSON, 

Commissioner  of  Patents. 

Applicant:  Carlisle  I\.  Roos  and  Murrell  G.  Allison.  Ser. 
No.  733,196.  Filed  Aug.  20,  1924.  For  Building  Ma¬ 
terial. 

Langdon  Moore, 

205  West  Monroe  St., 

Chicago,  Ill. 

Under  the  provisions  of  Rule  132  of  the  Rules  of  Prac¬ 
tices,  claim  10  involved  in  interference  No.  50974  stands 
finally  rejected. 

Claims  1  to  9  inclusive  are  rejected  as  unpatentable  over 
the  issue  of  the  interference  especially  in  view  of  the  discus¬ 
sion  of  aggregates  given  by  Searles  in  Cement,  Concrete 
and  Bricks,  D.  Van  Nostrand,  New  York,  1914;  pages  147 
to  151  inclusive.  No  invention  is  seen  in  the  use  of  any 
particular  crushed  artificial  or  natural  stone  material,  as 
an  aggregate,  if  the  properties  of  the  material  are  known, 
and  are  not  obviouslv  injurious  to  the  cementing  medium. 

C.  L.  BEAM, 
Examiner,  Division  50. 
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[Stamp:]  Mailed,  Aug.  13,  1926.  U.  S.  Patent  Office. 

[Stamp:]  IT.  S.  Patent  Office,  Filed  Aug.  14,  1926.  Divi¬ 
sion  50. 


In  the  United  States  Patent  Office. 

Division  50,  Room  322. 

C.  K.  Roos,  et  al.  Building  Material.  Ser.  No.  733,196. 

Filed  August  20,  1924. 

Hon.  Commissioner  of  Patents, 

Washington,  D.  C. 

j 

Sir  : 


In  response  to  the  official  action  of  August  13,:  1925  please 
amend  this  application  as  hereinafter  set  forth. 

Claim  10  which  was  involved  in  the  interference  will  be 
cancelled. 

A  reconsideration  of  the  rejection  of  Claims  1  to  9  as 
being  unpatentable  over  the  issue  of  the  interference  is  re¬ 
spectfully  asked  in  view  of  the  fact  that  the  present  inven¬ 
tion  relates  to  the  formation  of  a  cellular  and  a  separate 
aggregate.  It  is  regarded  as  immaterial  that  the  publica¬ 
tion  mentioned  in  the  current  official  action  discusses  gen¬ 
erally  the  subject  of  aggregates,  whereas  the  present  inven¬ 
tion  is  specific  to  a  particular  form  of  aggregate,  it  is  not 
simply  for  a  crushed  artificial  or  natural  stone  material, 
but  on  the  contrary  is  for  a  cellular  crushed  aggregate  of 
specific  construction  and  involving  certain  ingredients 
which  are  named  in  the  claim  and  which  are  claimed  in  the 
combination.  It  is  immaterial  that  crushed  aggregates  are 
known  in  the  trade  and  are  commonly  used  in  the  building 
art.  The  present  invention  relates  to  a  specific  form  of 
crushed  aggregate,  one  in  which  it  is  the  distinctive  feature 
to  provide  a  cellular  or  foam  like  structure  which  will 
lighten  any  structural  material  in  which  it  is  incorporated. 
It  is  believed  therefore  that  the  publication  mentioned  is 
immaterial  as  a  reference  for  the  present  application. 

The  original  claims  of  this  application,  except  Claim  7, 

will  therefore  be  amended  to  more  accurately  define  the 

*  . 

invention  as  expressed  above,  by  stating  that  the  hardened 
foam  will  be  allowed  to  dry  or  set  and  is  then  crushed  to 


form  an  aggregate  of  any  desired  size  which  may  be  in¬ 
corporated  as  a  building  material  with  other  cementitious 
plastic  material,  for  the  purpose  of  forming  a  light  weight 
building  aggregate.  The  claims  as  thus  amended  are  there¬ 
fore  believed  to  distinguish  the  present  invention  from  the 
issue  of  the  interference,  or  from  any  of  the  claims  in  the 
application  in  interference.  The  present  invention  relates 
to  the  aggregates  as  distinguished  from  the  stabilized  foam, 
and  the  claims  as  amended  accurately  define  the  difference. 

In  addition  Claim  7  defines  a  combination  which  is  not 
found  or  covered  in  the  application  in  interference  and  this 
claim  together  with  an  added  claim  is  also  believed  clearlv 
allowable  in  the  present  case. 

After  the  following  amendment  is  entered  it  is  believed 
that  the  application  will  be  found  in  condition  for  allow¬ 
ance,  which  is  asked. 


Amendment. 

Claim  1,  line  2  erase  “and”  and  substitute  a  comma.  At 
the  end  of  this  claim  add  the  following: 

B1.  ,  allowing  the  reinforced  foam  to  harden,  and  crush¬ 
ing  to  size . 

Claim  2  at  the  end  of  this  claim  add: 

B2.  ,  and  crushing  the  hardened  foam  to  size. 

Claim  3  at  the  end  of  this  claim  add: 

B;:.  ,  and  crushing  the  hardened  foam  to  the  desired  size. 

Claim  4  at  the  end  of  the  claim  add : 

B4.  ,  and  crushing  the  hardened  foam  material  to  size. 

Claim  5  line  3  cancel  the  word  “and”  before  “incorpo¬ 
rating”;  at  the  end  of  this  claim  add: 

B\  .  allowing  the  foam  to  harden  and  crushing  the  hard¬ 
ened  foam  material. 

Claim  6  at  the  end  of  the  claim  add : 


V 
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Bc.  ,  allowing  the  reinforced  foam  to  set  and  crushing  it 
to  size ,  and  incorporating  it  with  the  plgstic  cemen¬ 
titious  mate  rial. 


Claim  8  at  the  end  of  the  claim  add : 

B7.  ,  allowing  such  reinforced  foam  to  set  and  dry ,  and 
crushing  it  to  size  for  incorporation  in  a  wallhoard. 


Claim  9  at  the  end  of  the  claim  add: 

Bs.  ,  and  crushing  the  hardened  foam  structure  to  a  size 
for  wallhoard •  use. 

Cancel  Claim  10  and  add  the  following  claim: 

B1'.  10.  A  light  weight  cellular  aggregate  comprisin 

the  reaction  product  of  .6  parts  of  soap  bark,  17 
parts  of  water,  5  parts  finely  ground  calcium  car¬ 
bonate,  20  parts  of  a  10%  solution  of  sulphuric  acid, 
and  200  parts  calcined  gypsum,  the  ingredients  being 
stirred  until  completely  distributed  and  allowed  to 
set. 


Respectfully  submitted, 

LANGDON  MOORE, 
Attorney  for  Applicant. 

Chicago,  Illinois,  August  11,  1926. 


bfjO 
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[Stamp:]  Mailed  Aug.  23,  1926. 
IX/R. 


Paper  No.  10. 


Div.  50,  Room  322. 


Department  of  Commerce,  United  States  Patent  Office, 

Washington. 

Please  find  below  a  communication  from  the  Examiner 
in  charge  of  this  application. 

THOMAS  E.  ROBERTSON, 

Commissioner  of  Patents. 

Applicant  0.  K.  Roos  et  al.  Ser.  No.  733,196.  Filed  Aug. 
20,  1924.  For  Building  Material. 

Langdon  Moore, 

205  West  Monroe  St., 

Chicago,  Ill. 

In  response  to  communication  filed  Aug.  13,  1926. 

Claims  1  to  10  are  again  rejected  for  reasons  of  record. 
As  previously  stated,  the  use  of  any  known  crushed  arti¬ 
ficial  stone  as  an  aggregate  is  without  patentable  merit. 
The  characteristics  of  the  aggregate  are  imparted  to  the 
resulting  product  in  proportion  to  the  amount  of  that  par¬ 
ticular  aggregate  used. 

Argument  of  counsel  has  been  carefully  considered.  The 
differences  urged  for  the  present  aggregate  over  those  of 
the  prior  art  apply  only  to  the  “hardened  foam”  or  cellu¬ 
lar  material  covered  bv  the  issue  of  the  interference.  As 

* 

is  to  be  expected,  the  use  of  such  an  aggregate  imparts  to 
the  resulting  product  the  light,  cellular  structure  charac¬ 
teristic  of  the  aggregate.  It  appears  immaterial  to  patent¬ 
ability  whether  the  composition  described  in  the  issue  is 
used  for  blocks  directly,  or  crushed  and  used  as  aggregate. 
The  composition  and  its  characteristics  are  the  same. 

V.  I.  RICHARD, 

Actg.  Examiner. 


RICK’S  EXHIBIT  X  3 


Rock  Products 

542  SOUTH  DEARBORN  STREET 

CHICAGO 


The  AuthorUatix<e  Business!  Journal  for  Producers  of  C oinent  J.  imp .  C  rushed  Stone.  Sand 
and  (travel  Phosphate.  Gypsum ,  Slate. Talc  and  Soapstone. Glass  Sandjmd  Sand' Lime  Brick 


May  6,  1924. 


Mr.  John  A.  Rice, 

1165  Arch  St., 

Berkeley  Calif. 

Dear  Mr.  Rice 

Last  fall,  we  exchanged  several  letters  in 
regard  to  your  writing  a  descriptio:  of  your 
process  of  making  cellular  concrete,  samples 
of  which  you  sent  me. 

Since  then,  several  visitors  in  our  office 
have  seen  your  samples  and  expressed  a  great 
deal  of  interest  in  them. 

I  am  therefore  going  to  take  the  liberty  of 
recalling  to  you  your  promise  of  November  22, 
1923  to  send  us  a  complete  description  of  the 
process,  together  with  the  photographs,  as  I 
an  sure  you  have  a  product  of  quite  general 
interest  to  our  field. 


Yours  very  truly. 


ROCK  ER (DUCTS 


N.C.Rockwood/Bp  Editor  and  Manager 


THE  TRADEPRESS  PUBLISHING  CORPORATION 


RICE’S  EXHIBIT  Z-4 
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PATENTS  OF  THE  UNITED  STATES  GYPSUM  COMPANY  ISSUED  ON 


APPLICATIONS  FILED  IN  1921,  1922,  1923  AND  1924 


NIKE 

PAT.  NO. 

DATE  OF  FILING 

DATE  ISSUED 

TITLE 

Birdsey 

1,515,380 

Jan.  2,  1920 

Nov.  11,  1924 

Plaster  Board 

n 

1,525,715 

Jan.  2,  1920 

Feb.  10,  1925 

Plaster  Board 

n 

1,406,967 

Jan.  3,  1921 

Feb.  21,  1922 

plaster  Board 

TT 

1,427,939 

Jan.  3,  1921 

Sept.  5,  1922 

Plaster  Board 

TT 

1,561,635 

Jan.  3,  1921 

Nov.  17,  1925 

Plaster  Board 

ft 

1,643,801 

Jan.  13,  1921 

Sept. 27,  1927 

Method  &  Apparatus 
for  Constructing 
Plaster  3oard 

TT 

1,710,915 

Jan.  13,  1921 

Apr.  30,  1929 

Reenforced 

Plaster  Wall 

Board 

n 

1,514,827 

Oct.  6,  1921 

Nov.  11,  1924 

Apparatus  for 
Constructing 
Flaster  Board 

n 

1,526,307 

Oct.  10,  1921 

Feb.  10,  1925 

Wall,  Board 

Brookby 

1,428,827 

Nov.  12,  1921 

Sept. 12,  1922 

Composition  Wall 
Board  and  Method 
of  Making  Same 

tt 

1,536,326 

Dec.  27,  1921 

May  5,  1925 

Process  for  the 
Manufacture  of 
Dilute  Solutions 
of  Magnesium 
Sulphate 

Birdsey 

1,676,318 

Mar.  20,  1922 

July  10,  1928 

Apparatus  for 
Making  Lap  Edged 
Plaster  Sheathing 
Board . 

Broody 

i 

1,638,001 

Aug.  19 t  1922 

Aug.  2,  1927 

Light-weight 

Gypsum  Product 

Birdsey 

1,713,890 

Aug.  23,  1922 

June  25,  1929 

Apparatus  for 
Constructing 
Plaster  Wallboard 

1 
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NAME 

PAT.  NO. 

DATE 

OF  FILING 

DATE 

ISSUED 

TITLE 

Birdsey 

1,518,243 

Sept. 

22,  1922 

Dec. 

9, 

1924 

Apparatus  for 
Binding  the  Edges 
of  plaster  Wall 
Board 

Brookby 

1,489,693 

Sept. 

25,1922 

Apr. 

8, 

1924 

Machine  and  Method 
for  Making  Harden¬ 
ed  Edged  plaster 
Board 

Knode 

1,754,429 

Sept. 

25,  1922 

Apr. 

15, 

1930 

Plaster  Wallboard 
Construction 

Birdsey 

1,558,459 

Oct. 

4,  1922 

Oct. 

27, 

1925 

Machine  and  Method 
of  Making  plaster 
Wall -Board 

Smith 

1,677,907 

Oct. 

4,  1922 

July  24, 

1923 

Weight  Supporting 
Tile. 

Utzman 

1,540,045 

Mar. 

14,  1923 

June 

2, 

1925 

Bound  Edge  plaster 
Wall  Board. 

n 

1,631,108 

Mar. 

14,  1923 

May 

31. 

1927 

Bound  Edge  Plaster 
Wall  Board. 

3rookby 

1,652,162 

Mar. 

19,  1923 

Dec. 

13, 

1927 

Molded  Structural 
Unit  and  process 
of  Producing  Same. 

ft 

1,627,9 52 

Aug. 

8,  1923 

May 

10, 

1927 

plastic  Cementi¬ 
tious  Material. 

TT 

1,511,500 

Aug. 

20,  1923 

Get. 

14, 

1924 

Process  of  Making 
Plaster  Board. 

Butler 

1,589,787 

Sept . 

,14,  1923 

June 

22, 

1926 

Method  of  Laying 
Glass  Sheets  on 
Worktables  for 
Grinding  and 
polishing. 

Utzman 

1,559,134 

Nov. 

26,  1923 

Oct. 

27, 

1925 

Wall  Construction 

Lehn 

1,576,482 

Mar. 

20,  1924 

Mar. 

9, 

1926 

Hoof. 

Utzman 

1,724, 740 

Jan. 

14,  1924 

Aug. 

13, 

1929 

Plaster  wall 

Board  Shipping 
Package  or  Holder 
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PAT.  NO. 

DATE 

OF 

FILING 

DATE 

ISSUED 

TITLE 

Jirdsey 

1,733,857 

Apr. 

16, 

1924 

Oot . 

29, 

1929 

Lime  Kiln  Cooling 
Attachment 

Jrookby 
b  Roos 

1,668,548 

Apr. 

23, 

1924 

Kay 

8, 

1928 

Cement it ions 
Material . 

iOOS 

1,606,722 

Aug. 

20, 

1924 

Nov. 

9. 

1926 

Surfacing 

Material. 

Jirdsey 

1,666,161 

Sept 

.12, 

1924 

Apr. 

17, 

1928 

Delivery  Guide 

Joos  & 
Ulison 

1,666,180 

Oct. 

23, 

1924 

Apr. 

17, 

1928 

Light-Weight 
Gypsum  products. 
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Patented  Nov. -11,  1924.  1,515,380 

UNITED  STATES  PATENT  OFFICE. 


CHARLES  R.  BIRDSEY,  OF  HINSDALE,  ILLINOIS,  ASSIGNOR  TO  UNITED  STATES 
GYPSUM  COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

PLASTER  BOARD. 

Original  application  Hied  January  2,  1920,  Serial  No.  848,942.  Divided  and  this  application  Ailed  January 

3,  1921.  Serial  No.  434,602. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Charles  R.  Birdsey, 
a  citizen  of  the  United  States,  residing  at 
Hinsdale,  in  the  county  of  Du  Page  and 
5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Plaster  Board, 
of  which  the  following  is  a  description. 

My  invention  belongs  to  that  general 
class  of  devices  known  as  plaster  board  or 
10  the  like,  and  relates  particularly  to  a  type 
of  board  in  which  the  plaster,  plaster  Paris 
or  equivalent  plastic  material  is  substan¬ 
tially  inclosed  on  both  faces  and  on  one  or 
more  edges.  The  invention  has  among  its 
1®  objects  the  production  of  an  improved  board 
which  will  be  simple,  substantial,  durable, 
satisfactory  and  efhcient,  and  which  may  be 
economically  and  accurately  manufactured, 
and  in  which  the  edges  may  be  perfectly 
20  formed  to  correspond  to  a  definite  specifica¬ 
tion  as  to  size  and  shape.  Many  other  ob¬ 
jects  and  advantages  of  the  construction 
herein  shown  and  described  will  be  obvious 
to  those  skilled  in  the  art.  from  the  disclo- 
25  sure  herein  given. 

To  this  end  my  invention  consists  of  the 
novel  construction,  arrangement  and  com¬ 
bination  of  parts  herein  shown  and  described 
and  more  particularly  pointed  out  in  the 
30  claims. 

In  the  drawing,  the  figure  is  a  perspective 
view  partly  in  section  of  a  plaster  board  em¬ 
bodying  this  invention. 

It  may  be  mentioned  that  the  present  ap- 
35  plication  is  a  divisional  application  of  my 
application  Serial  No.  348,942,  filed  January 
2, 1920,  which  matured  into  Patent  1,395,032 
on  October  25,  1921. 

Referring  to  the  drawing,  1  represents  a 
40  suitable  body  of  suitable  material,  as  for 
example  plaster,  plaster  Paris,  or  any  equiv¬ 
alent  material  adapted  for  tho  purpose, 
which  may  be  handled  preferably  in  a  plas¬ 
tic  state  and  thereafter  allowed  to  set  or 
45  harden.  The  body  1  is  inclosed  between  the 
covering  sheets  2  and  3  of  suitable  material, 
and  it  may  be  mentioned  that  I  have  found 
paper  of  the  desired  width  or  thickness  very 
satisfactory  for  the  purpose. 

50  In  this  construction,  4  represents  the  edge 
binder,  which  is  folded  over  as  at  5  so  as  to 
overlie  the  body,  tho  same  being  positioned 
on  the  exterior,  as  shown,  or  on  tho  interior 
of  the  covering  sheets,  as  may  be  desired. 


In  this  case,  I  have  shown  the  binder  scored  55 
as  at  6  so  as  to  produce  a  straight  edge  or 
corner.  The  edge  7  of  the  side  portion  4 
may  engage  with  the  sheet  2,  as  shown,  or 
abut  at  the  edge  thereof.  In  this  particu¬ 
lar  case  the  binder  is  secured  in  place  by  the  50 
plaster  8  or  body  material,  or  its  equivalent, 
and  may  also  be  secured  at  the  edge  7  by  the 
material  9  or  its  equivalent  for  the  purpose. 

It  will  be  noted  that  the  edge  is  substan¬ 
tially  completely  inclosed,  it  l>eing  under-  55 
stood  that  the  same  may  be  so  provided  or 
constructed  at  one  or  both  or  all  edges.  Ob¬ 
viously,  where  each  sheet  is  integral  and 
wrapped  over  at  one  edge,  then  only  one 
edge  need  be  inclosed,  as  hereinafter  set  70 
forth.  The  resulting  product  has  a  straight, 
smooth,  finished  edge,  and  at  a  desired  and 
perfect  angle,  the  board  being  uniform  in 
width  and  of  a  uniform  appearance  through¬ 
out  its  length.  The  completed  product  has  75 
many  advantages,  including  increased 
strength  and  durability  and  improved  ap¬ 
pearance.  In  case  of  handling,  the  edges  are 
protected,  and  there  is  no  breaking  away 
nor  sifting  out  or  powdering  of  the  body  at  80 
the  edge. 

Having  thus  described  my  invention,  it  is 
obvious  that  various  immaterial  modifica¬ 
tions  may  be  made  in  the  same  without  de¬ 
parting  from  the  spirit  of  my  invention;  85 
hence  1  do  not  wish  to  be  understood  as  lim¬ 
iting  myself  to  tho  exact  form,  construc¬ 
tion,  arrangement  and  combination  of  parts 
herein  shown  and  described,  or  uses  men¬ 
tioned.  00 

What  I  claim  as  new  and  desire  to  secure 
by  Letters  Patent  is: 

1.  A  plastic  board  comprising  a  suitable 
body,  a  cover  sheet  arranged  on  opposite 
face  sides  thereof,  and  an  edge  binder  ad-  05 
hering  to  the  edge  and  folded  to  overlie  the 
body  on  one  side  only  thereof  and  secured 

to  the  cover  sheet  thereat. 

2.  A  plaster  board  comprising  a  suitable 
body,  a  cover  sheet  arranged  on  opposite  face  100 
sides  thereof,  and  an  edge  binder  adhering 

to  tho  edge  between  the  cover  sheets  and 
folded  to  overlie  the  body  on  one  side  only 
thereof  and  secured  to  the  exterior  of  the 
cover  sheet  thereat.  ,  ioe 

3.  A  plaster  board  ot  the  kind  described, 
comprising  a  suitable  body,  a  cover  sheet  ar¬ 
ranged  at  each  face  t  isreof,  and  an  edge 
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binder  arranged  at  the  edge  and  adhering 
thereto,  said  binder  folded  m  to  overlie  the 
body  at  the  exterior  of  one  cover  sheet  only 
and  secured  thereto. 

5  4.  A  plaster  board  of  the  kind  described, 

comprising  a  suitable  body,  a  cover  sheet 
arranged  at  each  face  thereof,  and  an  edge 
binder  arranged  at  each  of  the  opposite 
edges  and  adhering  thereto,  said  binder  fold- 
10  ed  in  to  overlie  the  body  at  the  exterior  of 
one  of  the  cover  sheets  only  and  secured 
thereto. 

5.  A  plaster  board  of  the  kind  described, 


comprising  a  suitable  body,  a  cover  sheet 
arranged  at  each  face  thereof,  and  an  edge  15 
binder  arranged  at  opposite  edges  and  ad¬ 
hering  thereto,  said  binders  folded  to  over- 
lie  the  body  at  the  exterior  of  one  of  the  cov¬ 
er  sheets  only  and  secured  thereto. 

In  testimony  whereof,  I  have  hereunto  20 
signed  my  name  in  the  presence  of  two  sub¬ 
scribing  witnesses. 

CHARLES  R,  BIRDSEY. 

Witnesses: 

Roy  W.  Hill, 

Bertha  Hartmann. 
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C.  R.  BIRDSEY 
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tages,  including!  increased  strength  and 
durability,  and  ai  improved  appearance.  In 
case  of  handling,  the  edges  are  protected, 
and  there  is  no  ireaking  away  nor  sifting 
5  out  or  powdering  of  the  body  at  the  edge. 
It  will  be  noted  tiat  there  is  a  double  thick¬ 
ness  of  covering  sheets  at  the  extreme  edge 
of  the  board. 

Having  thus  described  my  invention,  it  is 
10  obvious  that  various  immaterial  modifica¬ 
tions  may  be  ma<Je  in  the  same  without  de¬ 
parting  from  the  spirit  of  my  invention; 
nence  f  do  not  wish  to  be  understood  as 
limiting  myself  t)  exact  form,  construction, 
15  arrangement  and  combination  of  parts  here¬ 
in  shown  and  described,  or  uses  mentioned. 

What  I  claim  js  new  and  desire  to  secure 
by  Letters  Paten i  is: 

1.  A  plaster  b<  ard  of  the  kind  described 
20  comprising  a  boiy  and  a  cover  sheet  ar¬ 
ranged  at  each  face  side  thereof,  one  of  said 
sheets  folded  over  the  edge  of  tiie  body  and 
adhering  thereto,  and  the  other  sheet  folded 
over  ana  extending  to  adjacent  the  first  men- 
tioned  sheet  and  secured  thereto. 

2.  A  plaster  board  of  the  kind  described 
comprising  a  body  and  a  cover  sheet  ar¬ 
ranged  at  each  face  side  thereof,  one  of 
said  sheets  folded  over  the  edge  of  tho  body 

30  and  adhering  thereto,  and  the  other  sheet 
folded  over  the  folded  over  portion  of  the 
first  mentioned  sljeet. 

3.  A  plaster  board  of  the  kind  described 
comprising  a  body  and  a  cover  sheet  ex- 

30  tending  over  eacp  face  side  thereof,  said 
sheet  at  one  face  folded  over  the  edge  of 
tho  body  and  adhering  thereto,  and  the 
sheet  at  the  other  face  folded  over  and  over- 
lying  the  other  f  )lded  portion  and  secured 
40  thereto. 

4.  A  plaster  board  of  the  kind  described 


comprising  a  body  and  a  cover  sheet  eX* 
tending  over  each  face  side  thereof,  said 
sheet  at  one  face  folded  over  tho  opposite 
edges  of  the  board  and  adhering  thereto,  45 
and  the  sheet  at  the  other  face  folded  over 
and  overlying  the  other  folded  portions  and 
secured  thereto. 

5.  A  plaster  board  of  the  kind  described 
comprising  a  body  enclosed  on  opposite  50 
faces  thereof,  the  enclosing  sheets  folded 
over  and  overlapping  each  other  at  one  of 
tho  edges  of  the  board  and  each  terminated 
short  of  tho  opposite  side  face. 

6.  A  plaster  board  of  tho  kind  described  55 
comprising  a  body  enclosed  on  opposite 
faces  thereof,  the  enclosing  sheets  folded 
over  to  overlap  each  other  at  one  of  the 
edges  of  the  board  and  secured  together 
thereat  and  each  terminated  short  of  the  00 
opposite  side  face. 

7.  A  plaster  board  of  tho  kind  described 
comprising, a  body  enclosed  on  opposite  side 
faces,  the  enclosing  sheets  folded  over  at 
the  corners  of  one  edge  of  the  body  to  over-  65 
lap  each  other  along  the  face  of  tho  edge 

of  tho  body,  the  folded  over  portions  each 
terminated  short  of  the  cover  sheet  body  on 
the  opposite  side  face. 

8.  A  plaster  board  of  the  kind  described  70 
comprises  a  botjy  enclosed  on  opposite  faces 
thereof,  the  enclosing  sheets  folded  over  and 
overlapping  each  other  at  the  opposite  edges 

of  the  board  and  each  terminated  short  of 
the  opposito  side  face.  75 

In  testimony  whereof,  I  have  hereunto 
signed  my  name  in  the  presence  of  two  sub 
scribing  witnesses. 

CHARLES  R.  BIRDSEY. 

Witnesses : 

Roy  W.  Hnx, 

Bertha  Hartmann. 
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UNITED  STATES  PATENT  OFFICE. 


CHARLES  R.  BIRDSEY,  OF  HINSDALE,  ILLINOIS,  ASSIGNOR  TO  UNITED  STATES  GYP¬ 
SUM  COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

PLASTER  BOARD. 

Original  application  filed  January  2,  1920,  Serial  No.  348,940.  Divided  and  this  application  filed 

January  3,  1921.  Serial  No.  434,650. 


To  all  whom  it  may  concern: 

Bo  it  known  that  I,  Charles  B.  Biudsey, 
it  citizen  of  the  United  States,  residing  at 
Ilinsdalo,  in  the  county  of  Du  Page  and 
5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Plaster  Board 
(Case  B — 2),  of  which  the  following  is  a 
description. 

My  invention  belongs  to  that  general  class 
10  of  devices  known  as  plaster  board  or  the  like, 
and  relates  particularly  to  an  improved 
board  which  will  l>e  simple,  convenient,  sub¬ 
stantial,  durable,  satisfactory  and  efficient, 
and  which  may  l>e  economically  and  ac- 
15  curately  manufactured.  The  invention  re¬ 
lates  particularly  to  a  type  of  board  in  which 
the  plaster,  plaster  Paris  or  plastic  material 
body  is  substantially  enclosed  on  one  or  both 
opposite  or  other  edges,  as  well  as  on  the 
20  face  sides,  and  in  which  the  edges  may  be 
perfectly  formed  to  conform  to  a  definite 
specification  as  to  size  or  angle.  Many  other 
objects  and  advantages  of  the  construction 
herein  shown  and  described  will  be  obvious 
25  to  those  skilled  in  the  art  from  the  dis¬ 
closures  herein  given. 

To  this  end  my  invention  consists  in  the 
novel  construction,  arrangement  and  com¬ 
bination  of  parts  herein  shown  and  de- 
ao  scribed,  and  more  particularly  pointed  out 
in  the  claims. 

In  the  drawings,  wherein  like  reference 
characters  indicate  like  or  corresponding 
parts, 

35  Figure  1  is  a  sectional  view  through  a 
portion  of  a  plaster  board  embodying  the 
invention; 

Figure  2  is  a  similar  view  of  a  modified 
form  of  this  invention. 

40  Figure  3  is  a  similar  view  of  another 
modification. 

Figure  4  is  a  perspective  view  of  a  portion 
of  tho  hoard  shown  in  Figure  1. 

It  may  bo  mentioned  that  t lie  present  ap- 
45  plication  is  a  divisional  application  of  my 
application  Serial  No.  348,1)40,  filed  .January 
2,  1 020.  which  matured  info  Patent  1 ,305 ,031 
on  ( )efober  20,  1 02 1 . 

Beferring  fo  the  drawings,  I  repreaenta  a 
no  body  of  amiable  iniiferiiil,  mm  fn,  evumple 
d»«tcr,  planter  Parla  m  any  equi valent  for 
he  inn  pone  \\  lth<h  may  be  handled,  prof 
eialifv  In  •*  phinlle  elate  and  t  hei  ea  tier  al 
loved  to  net  nl  loilden  The  body  in  ehelueed 


between  the  covering  sheets  2  and  3  of  suit-  65 
able  material,  and  in  this  connection  it  may 
be  mentioned  that  I  have  found  paper  of  the 
desired  weight  and  thickness  very  satisfac- 
torv  for  the  purpose. 

in  this  type  of  board  one  sheet,  as  shown  <K 
sheet  3,  is  flanged  or  folded  over  to  enclose 
an  edge  portion  4  at  one  or  both  sides,  tho 
same  being  preferably  scored  at  6  so  as  to 
form  a  uniform  corner,  as  shown.  The  other 
covering  sheet,  as  shown  sheet  2,  is  pref-  6f 
erably  of  a  width  to  form  an  overlapping 
end  portion  or  flange  5  overlying  the  other 
flange  on  the  other  sheet  at  one  or  both  sides. 

The  sheets  may  he  similarly  formed  at  the 
opposite  side  of  the  board  as  shown  in  Fig-  70 
ure  2  or  integrally,  or  otherwise  formed  at 
7,  Figure  1.  Obviously,  it  is  immaterial  as 
to  which  flange  is  on  the  inside  or  outside, 
and  where  so  constructed  at  both  edges,  the 
flange  of  one  sheet  at  one  edge  might  be  on  75 
the  inside,  and  be  on  the  outside  on  the  op¬ 
posite  side  of  the  board.  It  is  also  imma¬ 
terial  as  to  how  much  the  edge  portions  over- 
lie  inasmuch  as  each  one  overlaps  the  other, 
and  the  edges  of  the  board  will  be  perfectly  80 
and  completely  sealed.  The  extreme  edge  of 
the  outer  flange  5  may  extend  flush  with  the 
extreme  edge  of  the  cover  sheet  3  if  so  de¬ 
sired,  as  shown  in  Figure  3.  In  constructing 
this  type  of  hoard,  while  the  overlying  or  85 
overlapping  edges  4  and  5  may  be  secured 
together  in  any  suitable  manner,  ordinarily 
enough  plaster  or  plaster  Paris,  if  the  body 
is  constructed  of  tnis  or  its  equivalent,  may 
flow  up  between  the  two  upturned  portions  90 
4  and  5,  securely  sealing  the  same  and  main¬ 
taining  the  parts  together.  Hie  board  may 
be  manufactured  by  such  method,  process  or 
machinery  as  may  Ik;  found  suitable  for  the 
purpose.  05 

It  will  be  noted  that  in  all  of  these  con¬ 
structions,  the  edge  is  substantially  com¬ 
pletely  enclosed,  and  as  lief  ore  mentioned, 
this  may  be  at  one  or  both  sides.  If  the  two 
sheets  are  integral  and  wrap|>ed  or  folded  loo 
over  one  edge,  or  il  is  desire* I  to  enclose  only 
one  edge,  (lien  this  rnnstriietioii  might  only 
he  employed  al  one  edge,  (In*  opposite  edge 
being  diilVii'til  The  resulting  prndnet.  is 
pmdiieed  willi  a  Unbilled  and  etnoolh  edge  ism 
and  al  n  jtei  fi»»  I  deviled  It  llglo,  I  ho  boil  id  he 
Inn  mu  fut  mi  in  width  lliMMiphnul  Ms  length 
I  lie  *  ontph'led  |  nod  net  line  many  sdettn 
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UNITED  STATES  PATENT  OFFICE. 

CHARLES  R.  BIRDSEY,  OF  HINSDALE.  ILLINOIS.  ASSIGNOR  TO  UNITED  STATES 
GYPSUM  COMPANY,  OF  CHICAGO.  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

PLASTER  BOARD. 


1,40(5,907.  Specification  of  Letters  Patent.  Patented  Feb.  21,  1922. 
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To  all  whom  it  mat/  concern: 

Be  it  known  that  I,  (  iiaki.ks  K.  Bi  husky,  a 
citizen  of  the  United  States,  residing  at 
Hinsdale,  in  the  county  of  Du  Page  and 
5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Blaster  Board, 
(Case  F-l),  of  which  the  following  is  a 
description. 

My  in  vention  belongs  to  that  general  class 
10  of  devices  known  as  plaster  hoard  or  the  like, 
and  relates  particularly  to  an  improved 
hoard  which  will  he  simple,  substantial,  du¬ 
rable,  satisfactory  and  efficient ,  and  which 
may  be  economically  and  accurately  manu- 
15  factored.  The  invention  relates  particularly 
to  a  type  of  board  in  which  the  inclosed 
plaster,  plaster  Paris  or  equivalent  plastic 
material  is  substantially  inclosed  on  one  or 
more  edges,  and  in  which  the  edges  are  per- 
20  fectlv  formed  to  conform  to  a  definite  speci¬ 
fication  as  to  size  or  angle.  Many  other 
objects  and  advantages  of  the  construction 
herein  shown  and  described  will  be  obvious 
to  those  skilled  in  the  art  from  the  dis- 
25  closures  herein  given.  This  application  is  a 
division  of  my  pending  application  Serial 
No.  348,943. 

To  this  end  my  invention  consists  in  the 
novel  construction,  arrangement  and  combi- 
30  nation  of  parts  herein  shown  and  described, 
and  more  particularly  pointed  out  in  the 
claims. 

In  the  drawings,  wherein  like  reference 
characters  indicate  like  or  corresponding 
35  parts, 

Figure  1  is  a  sectional  view  through  a 
portion  of  a.  plaster  board  embodying  the 
invention;  and 

Figure  2  is  a  perspective  view  of  a  por- 
40  tion  of  the  board. 

Referring  to  the  drawings  1  represents  a 
body  of  suitable  material,  as  for  example 
plaster,  plaster  Paris  or  any  equivalent  suit¬ 
able  for  the  purpose.  I  prefer  to  use  a  ma- 
45  terial  which  may  be  handled  in  a  plastic  state 
during  the  manufacture  of  the  board,  and 
thereafter  be  allowed  to  set  or  harden.  As 
shown  the  board  1  is  inclosed  between  cover¬ 
ing  sheets  on  opposite  faces  or  sides,  and  in- 
50  closed  at  the  side  edges.  In  the  particular 
type  of  board  shown,  a  covering  sheet  2  on 
one  face  is  wrapped  or  folded  over  the  edges 
as  at  3  to  inclose  the  same,  and  then  the 
portions  4  and  5  wrapped  or  folded  over  the 


top  face  to  form  the  covering  sheet  at  that  55 
side.  The  sheet  is  preferably  of  such  a 
width  that  the  two  edges  will  extend  sub¬ 
stantially  close  together,  as  indicated  at  0. 

1  have  also  shown  a  strip  7  arranged  in  the 
body  below  the  meeting  edges.  The  cover-  60 
ing  sheet  adheres  to  the  body  and  is  caused 
to  adhere  or  be  bound  to  the  strips  7  at  the 
edges  4  and  f>  by  means  of  the  body  material 
8.  which  is  allowed  to  flow  or  be  pressed 
over  the  same,  forming  a  binder.  Obviously,  65 
any  equivalent  securing  means  may  be  em¬ 
ployed  for  the  purpose. 

The  edges  3  may  be  formed  at  the  desired 
angles,  and  if  desired,  the  sheet  may  be 
scored  as  at  9 — 9  before  folding  or  bend-  70 
ing  so  as  to  form  sharp  corners.  This, 
however,  is  a  matter  of  preference. 

It  will  be  noted  that  the  board  is  sub¬ 
stantially  completely  inclosed  at  both  sides 
or  faces  and  edges.  The  resulting  product  75 
is  produced  with  a  straight,  smooth  edge, 
and  at  a  desired,  perfect  angle,  the  board 
being  uniform  in  length.  The  completed 
product  has  may  advantages,  as  it  has  in¬ 
creased  strength  and  durability,  and  an  iin-  80 
proved  appearance.  The  edges  are  protected 
during  handling  so  that  there  is  no  sifting 
out  or  powdering  of  the  board  at  the  edges. 
While  T  have  shown  but  two  sides  or  edges 
inclosed,  the  remaining  edges  may  be  in-  85 
closed  in  any  suitable  manner,  if  so  desired. 

Having  thus  described  my  invention,  it 
is  obvious  that,  various  immaterial  modifi¬ 
cations  may  be  made  in  the  same  without 
departing  from  the  spirit  of  my  invention;  99 
hence  I  do  not  wish  to  be  understood  as  lim¬ 
iting  myself  to  the  exact  form,  construction, 
arrangement  and  combination  of  partsherein 
shown  and  described,  or  uses  mentioned. 

What  T  claim  as  new  and  desire  to  secure  95 
by  Letters  Patent  is: 

1.  A  plaster  board  comprising  a  body,  a 
cover  sheet  extending  over  one  face  of  the 
body  and  folded  over  the  edges  onto  the 
opposite  side  of  the  body  with  the  edges  199 
adjacent  each  other,  and  a  sealing  strip  ar¬ 
ranged  over  said  body  at  the  junctures  of 
said  edges  on  the  interior  of  the  cover  sheet. 

2.  A  plaster  board  comprising  a  body,  a 
cover  sheet  extending  over  one  face  of  the  195 
body  and  wrapped  over  the  edges  onto  the 
opposite  side  of  the  body  with  the  edges 
adjacent  each  other,  and  a  sealing  strip  ar- 
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ranged  over  said  body  at  the  junctures  of 
said  edges  on  the  interior  of  the  cover  sheet, 
and  secured  to,' said  sheet  at  said  edge  hy 
the  body  material. 

6  3.  A  plaster  hoard  comprising  a  body,  a 

cover  sheet  extending  over  one  face  of  the 
body  and  foldfcd  over  the  edges  onto  the 
opposite  side  <  f  the  body  with  the  edges 
adjacent  each  cither,  and  a  sealing  strip  ar- 
10  ranged  over  s^id  body  between  the  body 
and  sheet  at  the  junctures  of  said  edges. 

4.  A  plaster  board  comprising  a  plaster 
body,  a  cover  sheet  extending  over  and  ad¬ 
hering  to  one  face  of  the  body  and  folded 


over  the  edges  onto  the  opposite  side  of  the  15 
body  and  adhering  thereto,  with  the  ex¬ 
treme  edges  adjacent  each  other,  and  a  seal¬ 
ing  strip  arranged  over  said  body  between 
the  body  and  sheet  at  the  junctures  of- said 
edges,  said  edges  and  strip  secured  together.  20 
In  testimony  whereof,  I  have  hereunto 
signed  my  name  in  the  presence  of  two  sub¬ 
scribing  witnesses. 

CHARLES  R.  BIRDSEY. 

Witnesses : 

Roy  W.  Hill, 

Bert  ha  Hartmann. 
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To  all  whom  it  may  eoiwrnr: 

Be.  it  known  that  T,  Charles  R.  Bi husky, 
a  citizen  of  the  United  States,  residing  at 
Hinsdale,  in  the  county  of  Du  Page  and 
5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Plaster  Board 
(Case  B-l),  of  which  the  following  is  a 
description. 

My  invention  belongs  to  that  general 
10  class  of  devices  known  as  plaster  board  or 
the  like,  and  relates  particularly  to  an  im¬ 
proved  Ixiard  which  will  he  simple  conveni¬ 
ent.  substantial,  durable,  satisfactory  and 
efficient,  and  which  may  Ik1  economically 
15  and  accurately  manufactured.  The  inven¬ 
tion  relates  particularly  to  a  type  of  board 
in  which  (he  plaster,  plaster  Paris  or  plastic 
material  body  is  substantially  enclosed  on 
one  or  both  opposite  edges,  as  well  as  the 
20  face  sides,  and  which  edges  may  be  perfectly 
formed  to  conform  to  a  definite  specifica¬ 
tion  as  to  size  or  angle.  Many  other  ob¬ 
jects  and  advantages  of  the  construction 
herein  shown  and  described  will  he  obvious 
25  to  those  skilled  in  the  art  from  the  dis¬ 
closures  herein  given. 

To  this  end  my  invention  consists  in  the 
novel  construction,  arrangement  and  com¬ 
bination  of  purls  herein  shown  and  dc- 
30  scribed  and  more  particularly  pointed  out 
in  the  claims. 

In  the  drawings,  wherein  like  reference 
characters  indicate  like  or  corresponding 
parts, 

35  Figure  1  is  si  sectional  view  through  a 
portion  of  si  plaster  hoard  embodying  the 
invention ; 


Figure  2  is  si  perspective  view  of  a  por¬ 
tion  of  tlu*  board; 

40  It  may  he  mentioned  that  the  present 
application  is  a  divisional  application  of 
my  application  Sot*.  No.  34K.940  which  ma¬ 
tured  1 1 ilt)  Patent  1,395,0:11  on  October 
1021. 


45  Referring  to  the  drawings  1  represents  a 
body  of  suitable  material,  sis  for  example 
plaster,  plaster  Paris,  or  any  equivalent 
suitable  for  the  purpose  which  may  pref¬ 
erably  he  handled  in  a  plastic  stsitc  and 
50  thereafter  allowed  to  set  or  harden.  The 
body  is  enclosed  between  the  covering  sheets 
2  and  3  of  suitable  covering  material,  and 
in  this  connection  it  may  be  mentioned  that 
I  have  found  that  paper  of  (he  desired 


weight  or  thickness  very  satisfactory  for  65 
the  purpose.  One  of  the  covering  sheets, 
as  shown  sheet  2,  is  folded  toward  the  cover¬ 
ing  sheet  3  so  as  to  enclose  the  plastic  ma¬ 
terial  at  the  edges  of  the  board.  Ordinarily 
I  prefer  to  score  the  sheet  2  as  indicated  at  60 
7  so  that  a  perfect  corner  5  may  be  formed, 
the  particular  contour  of  the  extreme  edge, 
however,  being  as  desired,  and  the  angle 
being  as  preferred.  In  this  type  the  up¬ 
turned  edge  or  flange  4  is  of  a  width  so  65 
that  the  same  will  underlie  the  inner  face 
of  the  top  sheet  3,  and  the  same  extend  sub¬ 
stantially  flush  with  the  extreme  edge  of 
the  cover  3.  Generally,  the  edges  4,  which 
may  be  turned  up  as  mentioned  on  one  or  70 
both  sides,  will  adhere  to  the  plastic  body 
so  that  it  is  unnecessary  to  use  additional 
ingredients  or  material  to  secure  the  same 
in  place.  A  portion  of  the  material  will 
leak  between  the  extreme  edge  (5  and  the  75 
top  sheet  and  the  flange  or  side  4,  securely 
sealing  and  securing  the  two  together.  The 
hoard  may  be  produced  by  any  desired 
method  or  process  and  with  such  machinery 
as  may  he  suitable  for  the  purpose.  The  80 
width  of  (lie  turned  up  edge  or  flange  por¬ 
tion  4,  it  being  understood  that  it  is  imma¬ 
terial  which  sheet  is  provided  with  (he 
flange,  will  depend  upon  the  thickness  of 
the  body  and  whether  the  edge  is  straight  85 
or  at  angle  to  the  faces  of  the  hoard,  *the 
straight  type  edge  lx*ing  shown  in  the  draw¬ 
ings. 

It  will  lie  noted  that  in  this  construction, 
the  edge  is  substantially  completely  cn-  90 
dosed'  and  as  before  mentioned,  (his  may  be 
at  one  or  more  sides.  If  the  two  sheets  arc 
integral  and  wrapped  or  folded  over  one 
edge,  or  it  is  desired  to  enclose  only  one 
edge,  then  this  construction  might  only  hi*  95 

employed  at  one  edge,  the  npp«»Gi . !g<*  or 

edges  being  different.  The  resulting  pro¬ 
duct  presents  a  finished  and  smooth  edge 
and  at  a  perfect  desired  angle,  the  hoard  be¬ 
ing  uniform  in  width  throughout  its  length.  100 
The  completed  product  has  many  advan¬ 
tages,  including  increased  strength  and 
durability,  and  an  improved  appearance. 

In  case  of  handling,  the  edges  are  protected 
and  there  is  no  breaking  away  nor  sifting  105 
out  or  powdering  of  the  body  at  the  edge. 

Having  thus  described  my  invention,  it  is 
obvious  that  various  immaterial  modiflea- 
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tions  may  be  made  i 
parting  from  the  s 
hence  I  do  not  wis 
limiting  myself  to  tl 
5  tion,  arrangement  ai 
herein  shown  and  ( 
ti  oiled. 

What  I  claim  as  r 
by  Letters  Patent  is 
10  1.  A  plaster  boari 

comprising  a  body  8 
ranged  at  each  face 
sheets  folded  over 
and  extending  to  th 
15  minatcd  thereat  an< 
sheet  at  said  face. 

2.  A  plaster  boar< 
comprising  a  body 
arranged  at  each  ff 

20  said  sheets  folded  o1 
the  board  and  ext< 
face  and  terminate! 
ing  the  cover  sheet 

3.  A  plaster  boar 
25  comprising  a  body 


n.  same  without  de- 
)int  of  my  invention ; 
h  to  be  understood  as 
ie  exact  form,  construe- 
d  combination  of  parts 
escribed,  or  uses  men- 

ew  and  desire  to  secure 
« 

l  of  the  kind  described 
nd  a  covering  sheet  ur- 
>ide  thereof,  one  of  said 
'he  edge  of  the  board 
‘  opposite  face  and  ter- 
underlying  the  cover 

of  the  kind  described 
and  a  covering  sheet 
ce  side  thereof,  one  of 
er  at  opposite  edges  of 
nding  to  the  opposite 
thereat  and  underly- 
■at  said  face, 
i  of  the  kind  described 
!  and  a  covering  sheet 


arranged  at  each  face  side  thereof,  one  of 
said  sheets  scored  and  flanged  over  to  en¬ 
close  the  edge  of  the  body  and  extending 
to  adjacent  the  opposite  face  and  underly¬ 
ing  the  cover  sheet  at  said  fact*  and  ter-  30 
minated  thereat,  said  last  cover  sheet  being 
of  a  width  to  project  to  the  outer  face  of 
the  flanged  portion  of  the  other  sheet. 

4.  A  plaster  hoard  of  the  kind  described 
comprising  a  body  and  a  covering  sheet  ar-  35 
ranged  at  each  face  side  thereof,  one  of  said 
sheets  folded  over  at  opposite  edges  of  the 
board  to  enclose  the  edge  of  the  body,  said 
folded  over  edge  portions  terminating  short 
of  the  other  cover  sheet  with  their  extremi-  40 
ties  underlying  the  edges  of  said  other  cover 
sheet. 

In  testimony  whereof,  I  have  hereunto 
signed  my  name  in  the  presence  of  two  sub¬ 
scribing  witnesses. 

CHARLES  R.  BIRDSKY. 

Witnesses: 

Roy  W.  Hill, 

Bertiia  Hartmann. 
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•  Application  filed  January 

To  all  whom  it  may  concern: 

Be  it  known  that  1,  Charles  R.  Birdsey, 
;i  citizen  ot  the  United  States,  residing  at 
Hinsdale,  in  the  county  of  Du  Page  and 
i  State; 'of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Plaster  Boayd, 
of  which  the  following  is  a  description. 

My  invention  belongs  to  that  general  class 
of  devices  known  as  plaster  hoard  or  the 
10  like,  and  relates  particularly  to  an  improved 
board  which  will  be  simple,  pleasing  in  ap¬ 
pearance,  convenient,  durable,  satisfactory 
and  efficient,  and  which  may  be  accurately 
and  economically  manufactured.  The  in- 
10  volition  relates  particularly  to  a  type  of 
board  in  which  the  body  of  plaster,  plaster 
Paris  or  equivalent  plastic  material  is  en¬ 
closed  on  one  or  both  face  sides,  and  is  en¬ 
closed  on  one  or  more  edges,  the  edges  con- 
20  forming  to  the  desired  specification  as  to 
size  and  shape.  Many  other  objects  and 
advantages  of  the  construction  herein  shown 
and  described  will  be  obvious  to  those 
skilled  in  the  art  from  the  disclosures  herein 
20  given.  'Fhe  present1  invention  was  de¬ 
scribed  and  illustrated  in  iny  application 
Serial  No.  348.941,  filed  January  2,  19*20 
wh'ch  matured  into  Patent  1,358,508  on 
November  9,  1920. 

30  To  this  end  my  invention  consists  in  the/ 
novel  construction,  arrangement  and  combi¬ 
nation  of  parts  herein  shown  and  described, 
and  more  particularly  pointed  out  in  the 
claims. 

36  In  the  drawings,  wherein  like  reference 
characters,  indicate  like  or  corresponding 
parts, 

Fig.  1  is  a  sectional  view  of  a  portion 
of  tne  plaster  board  embodying  the  in- 
40  vention; 

Fig.  2  is  a  perspective  view  of  a  portion 
of  the  same  board;  and 

Referring  to  the  drawings,  first  to  Figs. 
1  and  2,  1  represents  a  body  of  suitable  ma- 
45  terial,  as  for  example  plaster,  plaster  Paris, 
or  any  equivalent  suitable  for  the  purpose, 
which  may  he  handled  in  a  plastic  state  and 
thereafter  be  allowed  to  set  or  harden. 
The  body  is  enclosed  between  the  covering 
00  sheets  2  and  3  of  suitable  material,  and  in 
this  connection  it  may  he  mentioned  tjint  I 
have  found  paper  of  the  desired  weight  and 
thickness  very  satisfactory  for  the  purpose. 

In  the  type  illustrated  in  Figs.  1  and  3. 
38  the  two  covering  sheets  are  bent  or  folded 
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over  at  opposite  edges,  it;  being  understood 
that  one  or  both,  or  more,  edges * may  be 
enclosed  so  as  to  enclose*  the  plastic  ma¬ 
terial  at  the  edges  of  the  board.  Where  the 
hoard  is  manufactured  by  ‘  a  continuous  60 
process  and  cut  into  desired  lengths,  only 
two  opposite  edges  are  enclosed,  but  this 
is  immaterial  as  the  remaining  edges  may 
be  enclosed  in  any  suitable  manner.  As 
shown,  sheet  2  is  folded  over  as  at  4,  and  66 
sheet  3  is  folded  over  as  indicated  at  5,  the 
edges  being  brought  close  together  so  that 
they  substantially  abut.  While  I  have 
shown  the  two  turned  over  portions  4  and 
5  substantially  of  fhe  same  width,  this  is,  70 
of  course,  immaterial,  as  they  may  he  varied 
in  width  if  so  desired. 

Ordinarily  I  prefer  to  score  the  sheet  as  at 
(> — (5  so  that  the  same  folds  over  evenly  and 
gives  an  even  or  perfect  edge  or  corners^  it  76 
being  understood  (tlmt  a  straight  or  in¬ 
clined  or  other  form  of  edge  may  be  formed, 
this  being  a  matter  of  preference. 

The  covering  sheets  at  the  sides  and  edges 
are  maintained  in  place,  where  a  body  of  80 
the  type  described  is  used,  by  the  adhering 
of  the  covering  sheets  to  the  body. 

It  will  he  noted  thatwith  the  construction 
shown,  the  edge  is  substantially  completely 
enclosed,  and  as  before  mentioned,  the  edges  86 
may  be  enclosed  at  one  or  both  sides,  it  be¬ 
ing  immaterial  bow  many  edges  are  so  en¬ 
closed.  Obviously,  if  the  sheets  are  integral 
and  lapped  over  one  edge,  then  only  the 
opposite  edge  would  need  to  be  enclosed  in  90 
the  manner  described.  'Fhe  resulting  pro¬ 
duct  has  a  straight,  smooth,  finished  edge, 
at  a  perfect,  desired  angle,  the  board  being - 
uniform  in  width.  The  completed  product 
has  many  advantages,  including  increased  •• 
strength  and  durability,  and  an  improved 
appearance.  During  shipping  and  handling, 
the  edges  enclosed  are  protected  so  that  there 
is  no  tendency  to  break  away  thereat,  and  * 
there  is  no  sifting  out  or  powdering  of  the  100 
body  at  the  enclosed  edges.  It  will  he  noted 
that  the  construction  shown  in  Fig.  3  is 
similar  to  the  construction  shown  in  Fig.  3 
of  the  application  referred  to,  except  that 
in  this  case  the  imbedded  edge  is  brought  J06 
to  the  edge  11  rather -than  projected  in¬ 
wardly. 

Having  thus  described  my  invention,  it 
is  obviouj  that  various  immaterial  modifi¬ 
cations  may  ho  made  in  the  same  without  de-  110 
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parting  from  the  spirit  of  my  invention;  cover  sheets  arranged  at  ?ach  side  thereof, 
hence  I  do  not  wish  to  he  understood  as  lim-  said  sheets  folded  over  the  side  edges  of  the  to’ 
iting  myself  to  the  exact  form,  construe-  board,  the  extreme  edges  of  said  sheets  abut- 
tion,  arrangement  and  combination  of  parts  ting  each  other  and  the  folded  over  sheet 

9  herein  shown  and  described,  or  uses  men-  portions  on  each  side  edge  lying  in  the  plaite 

tioned.  \  of  that  edge. 

What  I  claim  as  new  and  desire  to  secure  3.  A  plaster  board  . of  the  kind  described,  u 
by  Letters  Patent  is:  *  comprising  a  body  of  suitable  material,  and 

1.  A  plaster  board  of  the  kind  described  cover  sheets  arranged  at  each  side  thereof, 

10  comprising  a  body  of  suitable  material,  and  ’  said  sheets  folded  over  the  side  edges,  the 
cover  sheets  arranged  at  each  side  thereof,  extreme  edges  of  said  sheets  terminating 
said  sheets  folded  over  the  side  edges  oi  short  of  each  other  ,  and  the  folded  overdo 
the  board,  the  extreme  edges  of  said  sheets,  sheet  portions  on  each  side  edge  lying  in 
terminating  adjacent  each  other  and  the  the  plane  of  that  edge. 

13  folded  over  sheet  portions  on  each  side  edge  In  testimony  whereof,  I  have  hereunto 
lying  in  the  plane  of  that  edge.  signed  my  name. 

2.  A  plaster  board  of  the  kind  described 

comprising  a  body  of  suitable  material,  and  *  CHARLES  R.  BIRDSEY. 
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My  invention  belongs  to  that  general  class 
of  inventions  relating  to  the  manufacture  of 
plaster  or  wall  board,  and  relates  particu¬ 
larly  to  the  method  and  apparatus  for  con- 
&  structing  an  improved  board.  The  inven¬ 
tion  has  among  its  objects  the  production  of 
an  improved  board  and  an  improved  method 
of  constructing  the  same.  It  also  has  among 
its  objects  the  production  of  a  simple,  efli- 
IQ  cient,  durable  and  satisfactory  apparatus  for 
carrying  out  the  method  herein  described. 
Many  other  objects  and  advantages  of  the 
construction  herein  shown  and  described 
will  be  obvious  to  those  skilled  in  the  art 
16  from  the  disclosure  herein  given. 

To  this  end  my  invention  consists  in  the 
novel  construction,  arrangement  and  combi¬ 
nation  of  parts  herein  shown  and  described, 
and  more  particularly  pointed  out  in  the 
20  claims. 

In  the  drawings,  wherein  like  reference 
characters  indicate  like  or  corresponding 
parts, 

Fig.  1  is  substantially  a  view  in  elevation 
2®  and  partly  in  section,  illustrating  one  form 
of  apparatus  suitable  for  carrying  out  the 
method ; 

Fig.  2  is  a  similar  view  illustrating  a 
slight  modification  in  the  same  for  producing 
30  a  reinforced  edge; 

Fig.  3  is  a  top  elevation  of  the  trimming 
mechanism  shown  in  Figs.  1  and  2; 

Fig.  4  is  a  view  similar  to  Fig.  1,  illus¬ 
trating  another  modified  form; 

35  Fig.  5  is  a  similar  view  illustrating  an¬ 
other  form  of  apparatus; 

Fig.  fi  is  a  view  in  elevation  illustrating 
the  trimming  mechanism  shown  in  Figs.  4 
and  5 ; 

40  Fig.  7  is  a  sectional  view  of  the  board 
under  the  forming  rolls  in  Fig.  1; 

Fig.  8  is  a  sectional  view  of  a  portion  of  a 
board  with  the  edges  not  reinforced,  which 
may  be  produced  with  the  apparatus  shown 
45  in  Figs.  1  and  4; 

Fijg.  9  is  a  similar  view  of  a  board  having 
a  reinforced  edge  and  which  may  be  con¬ 
structed  on  the  apparatus  shown  in  Fig.  2 
and  5; 

60  Fig.  10  is  a  view  in  elevation  illustrating 
one  type  of  cutting  mechanism ; 

Fig.  11  is  a  plan  view  of  the  same;  and 

Fig.  12  is  an  end  elevation  of  the  same. 


Referring  to  the  drawings,  it  may  be 
first  mentioned  that  the  boards  shown  in  65 
Figs.  8  and  9  are  substantially  similar,  ex¬ 
cept  that  the  board  shown  in  Fig.  9  is  rein¬ 
forced  at  the  edges  by  strips,  for  example 
trimmings  removed  from  the  slieets.  Plaster 
boards  of  various  types  have  been  heretofore  60 
manufactured,  some  with  what  may  be 
termed  “raw”  or  “unbound”  edges,"  and 
others  with  “bound”  edges,  the  board  proper 
consisting  of  a  body  of  plaster  or  like  mate¬ 
rial  provided  with  covering  sheets  on  the  65 
two  faces.  Some  types  of  boards  have  been 
manufactured  in  which  sheets  are  imbedded 
in  the  body  or  the  body  made  up  of  alter¬ 
nate  sheets  of  imbedded  covering  material 
and  plaster.  70 

Generally,  in  making  plaster,  board,  a 
plastic  mass  is  dumped  on  a  moving  sheet 
of  paper,  which  forms  one  cover  sheet,  and 
thereafter  a  second  cover  sheet  applied,  the 
board  being  generally  passed  through  form-  76 
ing  rolls  which  form  the  board  and  deter¬ 
mine  its  thickness.  Various  other  appli¬ 
ances  and  apparatus  may  be  employed  to 
finish  the  product.  In  some  cases,  as  previ¬ 
ously  mentioned,  the  edges  at  the  sides  are  80 
bound  by  folding  one  of  the  sheets  or  its 
equivalent  over  the  opposite  side  of  the  board 
so  as  to  enclose  the  edge  and  produce  a  fin¬ 
ished  appearance. 

In  the  manufacture  of  plastic  board,  the  85 
plaster  mass  dumped  on  the  paper  is,  of 
course,  to  a  large  extent  moist,  as  it  must  be 
of  a  consistency  that  it  may  be  spread  and 
be  formed  in  the  forming  of  the  board ;  or  as 
it  may  be  explained,  it  is  in  an  unstable  oo 
condition. 

Various  kinds  of  paper  or  other  cover¬ 
ing  material  have  been  employed,  and  vari¬ 
ous  conditions  are  met  with  as  a  result  of 
this,  owing  to  the  expansion  and  contrac-  05 
tion  of  the  paper  and  board,  which  may 
vary  depending  upon  the  materials  em¬ 
ployed,  as  well  as  to  a  weaving  of  the  paper 
as  it  enters  into  the  manufacture  of  the 
board.  Also,  the  paper  is  usually  supplied  100 
from  rolls,  and  there  may  be  slight  varia¬ 
tions  in  the  width  of  the  paper,  either  in 
the  different  rolls  or  in  the  same  roll,  and 
frequently  in  handling  the  roll  the  paper 
becomes  slightly  telescoped.  The  paper  106 
contracts  or  expands  in  shipment  or  storage 
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and  the  edges  gkt  abraded  in  handling.  In 
the  methods  previously  carried  out,  it  has 
been  extremely  difficult  to  produce  a  uni¬ 
form  production,  owing  to  the  reasons  men 
j  tioned,  and  placing  the  upper  sheet  directly 
over  the  bottom  sheet,  whereby  their  edges 
are  aligned  or  arranged  one  directly  above 
the  edge  of  the  other  sheet,  so  that  either 
a  poorly  finished  product  was  obtained,  or 
JO  it  was  necessary  to  go  to  the  expense  of 
trimming  the  manufactured  board  after  it 
had  passed  the  forming  rolls. 

In  my  presertt  method  herein  described, 
1  trim  the  edges  of  the  paper  before  pass- 
16  ing  through  the  machine,  and  preferably  in 
advance  and  comparatively  close  to  the 
forming  rolls  s0  that  the  trimming  mecha¬ 
nism  may  be  so  controlled  and  manipulated 
as  to  trim  the  $heets  and  bring  (hem  with 
20  their  edges  exactly  in  alignment,  so  that 
when  the  board  is  taken  from  the  machine, 
the  edges  are  straight  with  the  edges  of  the 
paper,  arranged  one  directly  above  the 
other.  Where  the  edges  are  to  be  rein- 
20  forced,  as  will  be  hereinafter  described, 
there  is  positively  no  waste,  as  the  trim¬ 
mings  are  fed  ih  so  as  to  register  with  the 
outer  covering  sheets,  thereby  reinforcing 
the  board  at  tile  edges,  and  producing  an 
30  especially  strong  product. 

Referring  to  the  drawings,  particularly 
Fig.  1,  7  represents  a  table,  support  or  con¬ 
veyor  of  a  stationary  or  movable  type,  as 
may  be  desiredj  and  of  the  desired  length. 
3*>  In  the  figure  illustrated  I  have  shown  a 
movable  conveyor  belt  which  is  carried  by 
the  end  pulleys  9  and  10,  and  which  may 
he  driven  in  ajiy  suitable  manner.  There 
are  also  provided  forming  rolls  il  and  12 
w  of  the  desired  size,  shape  and  material,  and 
which  may  be  supported  in  any  suitable 
manner,  preferably  so  that  they  may  be 
relatively  adjusted  so  as  to  vary  the  thick¬ 
ness  of  the  manufactured  board.  Arranged 
•iti  at  each  side  of  the  conveyor  are  side  boards 
or  plates  13  which  are  the  desired  distance 
apart,  this  depending  upon  the  size  of  the 
piaster  board  to  be  made.  Preferably  they 
are  so  spaced  ipart  that  the  distance  be- 
G0  tween  them  eqials  the  width  of  the  board, 
so  that  the  covering  sheets  and  plaster  run 
between  the  same,  whereby  they  accurately 
gauge  the  papqr,  one  above  the  other,  and 
at  the  same  time  retain  the  plaster,  prevent 
66  its  flowing  out  ijeyond  the  edges  and  smooth 
the  edges.  The  covering  sheets,  as  before 
mentioned  may  be  of  any  desired  material, 
paper  being  generally  employed  for  the  pur¬ 
pose,  which  paper  is  of  the  desired  make- 
30  up  and  which  is  generally  supplied  in  rolls, 
for  example,  rolls  14  and  15  as  shown  in 
the  figure.  Arranged  between  the  forming 
rolls  and  paper  rolls  are  cutters  16  and  17, 
arranged  to  cooperate  and  trim  the  opposite 
sides  of  the  two  covering  sheets  to  the  exact 


desired  widths.  These  trimmers  or  cutters 
are  made  laterally  adjustable  so  that  the 
exact  widths  of  the  trimmed  sheets  and 
their  exact  location  with  reference  to  the 
edges  and  the  plaster  board  machine  into  to 
which  it  is  being  fed  can  be  adjusted  at  the 
will  of  the  operator.  The  trimmed  oil  por¬ 
tions  2'  and  3'  at.  each  side  of  the  sheet 
shown  in  Fig.  3  are  simply  discarded  and 
removed  from  time  to  time  from  the  vicin-  7;> 
ity  of  the  machine.  T  have  shown  cover 
sheet  2  extending  over  the  conveyor,  but 
cover  sheet  3  I  extend  over  a  roll  19  and 
under  a  roil  .18.  The  same,  after  extending 
over  the  roll  19,  is  extended  through  a  guide  so 
20  of  the  desired  size  and  shape,  which 
feeds  the  same  under  the  roll  12  so  that  it 
may  be  applied  as  the  top  sheet  of  the  board. 

It  will  be  noted  that  the  sheet  is  curved  so 
tlyat  it  is  stiffened  and  consequently  may  be  «5 
accurately  fed  to  the  plaster  and  bottom 
sheet.  By  separating  the  two  sheets  as 
shown  in  Fig.  1,  the  plaster  21  may  be  ap¬ 
plied  between  the  sheets  in  the  desired  quan¬ 
tities  and  mix.  The  top  and  bottom  sheets  w> 
being  of  exactly  the  same  width  at  all  times, 
they  will  also  lap  exactly  over  each  other 
in  a  perpendicular  position  so  that  the  edge 
of  the  top  one  is  directly  over  the  edge  of 
the  other.  *  tiff 

Referring  to  Fig.  2,  the  machine  illus¬ 
trated  is  substantially  similar  to  that  shown 
in  Fig.  1  and  the  method  practically  the 
same,  except  the  machine  is  here  equipped 
to  produce  the  board  with  the  reinforced  Wfl 
edge.  This  is  accomplished  by  providing 
a  guide  22  into  which  the  ends  2'  and  3' 
of  the  trimmings  are  fed  and  thence  over 
between  t lie  sheets  and  into  the  body.  The 
trimmings  may  be  started  in  the  guide,  and  to.* 
inserted  in  the  board  hv  hand  or  anv  do- 
sired  manner.  After  the  trimmings  have 
been  properly  started  in  between  the  sheets 
of  the  board,  the  same  will  be  fed  along 
or  drawn  through  by  the  advancing  board  Jin 
and  form  an  edge  with  the  desired  number 
of  layers  between  the  cover  sheets,  that  is 
to  say,  one,  two  or  more  as  desired.  If 
additional  reinforcing  strips  are  desired 
other  than  *he  two  trimmed  edges  at  each  lift 
side,  additional  strips  may  be  fed  in. 

In  the  construction  shown  in  Figs.  4  and 
5,  Fig.  4  illustrates  a  modified  type  illus¬ 
trated  to  make  the  hoard  shown  in  Fig.  8, 
while  Fig.  5  illust  rates*  substantially  the  120 
same  machine  slightly  modified  to  produce 
the  hoard  shown  in  Fig.  9.  Referring  to 
Fig.  4,  the  reference  characters  7,  9,  10,  11, 

12  and  13  represent  mechanisms  similar  to 
that  previously  described.  In  this  case,  12ft 
however,  the  ower  sheet  20  is  taken  from 
a  roll  25,  the  same  being  trimmed  to  the 
desired  width  by  the  trimmers  27  arranged 
at  each  side,  or  equivalent  mechanism  for 
the  purpose.  The  upper  sheet  29  is  taken  13U 
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from  roll  28,  the  same  being  trimmed  by 
the  trimmers  30  or  their  equivalents.  The 
two  sets  of  trimmers  are  preferably  made 
laterally  adjustable  so  that  they  may  he 
5  controlled  by  the  operator  in  order  to  pro¬ 
duce  the  desired  product,  it  being  possible 
for  him  to  shift  one  or  the  other  slightly 
or  to  the  desired  extent  so  as  to  bring  one 
sheet  directly  over  the  other,  their  widths 
10  of  course  being  substantially  or  exactly  the 
same.  In  this  case  the  trimmings  may  be 
discarded  if  desired.  In  Fig.  5,  I  have  illus¬ 
trated  a  guide.  31  at  each  side  into  which 
the  trimmings  2(>'  may  he  fed  into  and  may 
15  be  imbeddeu  in  the  plaster,  and  a  similar 
guide  32  for  guiding  the  trimmings  29'  in 
the  same  manner.  With  all  of  the  con¬ 
structions  illustrated  it  will  be  noted  that 
the  papers  are  trimmed  substantially  just 
20  before  going  through  the  forming  rolls,  so 
that  they  are  practically  in  all  cases  the 
same  exact  width,  it  being  possible  to  so 
control  the  trimming  mechanism  and  method 
of  trimming  that  they  pass  between  the 
•5  forming  rolls  in  exactly  the  desired  rela¬ 
tion,  thereby  producing  a  uniform  and  at¬ 
tractive  appearing  product.  The  various 
trimmers,  as  stated,  are  made  adjustable  a> 
desired  so  that  they  may  be  cunt  ml  led  at 
the  will  of  the  operator  or  automatical l\ 
to  produce  the  desired  product.  Ohviouslv 
any  equivalent  apparatus  may  be  employed 
to  carry  out  the  method  or  process  described 
I  have  illustrated  in  Figs.  10,  11  and  12 
35  one  form  of  trimming  mechanism  in  which 
the  cutlers  are  laterally  adjustable  relative 
the  paper  as  well  as  relative  each  other, 
so  that  the  trimming  may  be  varied  as 
found  necessary,  both  in  setting  the  ma- 
•hi  chine  and  during  the  operation  thereof 
Referring  to  these  figures,  40  and  41,  and 
42  and  43  represent  the  trimmers  which 
may  Ik*  of  suitable  size,  shape,  construction 
and  material.  The  trimmers  shown  are 
■i‘>  mounted  on  shafts  41  and  45,  the  same  being 
adjustable  thereon,  and  the  shafts  may  he 
driven  by  any  suitable  power  or  the  paper 
only  drawn  therethrough.  The  shafts  are 
rotatably  carried  by  brackets  IS  or  their 
go  equivalent.  Arranged  to  control  the  posi¬ 
tions  of  the  cutters  are  brackets  Hi  and  47 
of  the.  desired  size,  shape,  const  na  t  ion  and 
material.  Tn  the  construction  shown,  the 
brackets  40  and  47  are  operatively  connected 
55  by  a  threaded  rod  51,  which  may  be  con 
.  trolled  by  the  band  wheel  52,  or  equ»\alent 
means.  Obviously,  by  manipulating  sliait 
51,  the  two  sets  ot  cutters  may  bp  separated 
or  brought  closer  together.  a>  may  be  de- 
1!‘‘d.  1  ha  v  p  -hmv  n  ;i  threaded  rod  49.  pro¬ 

vided  with  a  band  wheel  .*<>,  which  is  np- 

erajive/y  otfnne  ted  with  one  of  the  brack 
ets,'  as  shown  by  bracket  4fi,  so  that  the 
cutters  may  he  adjusted  in  either  direction 
a  laterally  in  unison  as  desired.-  Obviously, 


by  manipulating  one  or  the  other  of  the 
hand  wheels  50  or  52,  singly  or  by  operat¬ 
ing  them  together  in  the. same  or  in  differ¬ 
ent  directions,  the  cutters  may  be  controlled 
cither  in  unison  or  separately  to  produce  <a 
the  desired  result.  While  I  have  illustrated 
but  one  form  of  trimming  mechanism,  the 
same  may  be  accomplished  as  desired. 

With  the  hoard  shown  in  Fig.  8,  it  will 
be  noted  that  a  straight  edge  or  side  4  is 
formed  at  each  edge  side  of  the  board,  the 
extreme  edges  of  the  cover  sheets  2  and  3 
being  directly  aligned  one  above  the  other, 
with  a  plastic  body  which  comes  flush  with 
the  two  edges  of  the  covering  sheets. 

The  reinforced  board  shown  in  Fig.  9  is 
substantially  the  same  except  that  the 
trimmed  portions  3'  and  2'  are  imbedded 
in  i he  edges  of  the  hoard,  being  so  fed  into 
the  body  as  described,  that  their  outer  edges 
are  flush  with  the  extreme  edges  of  the  two 
covering  sheets  2  and  3.  Obviously,  their 
widths  will  depend  upon  the  width  of  tho 
strips  trimmed  from  the  papers  or  covering 
sheets  and  may  be  made,  as  desired  depeno-  00 
ing  upon  the  width  of  the  separated  prod¬ 
uct  and  the  width  of  the  paper  supplied. 

It  will  likewise  he  obvious  that  any  addi¬ 
tional  reinforcing  strips  may  be  inserted. 

It  will  be  noted  that  in  this  case,  while  the  05 
edges  of  the  board  are  reinforced,  yet  the 
main  body  of  the  board  is  not  divided  or 
separated  as  in  the  case  of  wide  sheets  in¬ 
serted  between  the  cover  sheets,  the  portions 
between  one  cover  sheet  and  the  trimmed  ,JX) 
portions  2'  and  3'  being  connected  with  the 
body  and  with  each  other.  Either  of  the 
hoards  are  extremely  pleasing  in  appearance 
and  also  being  true  or  perfectly  formed  at 
the  edges,  and  may  be  nut  together  end  to  105 
end  or  side  to  side  as  the  case  may  he,  the 
same  giving  a  perfect  finished  wall,  ceiling 
or  the  like.  With  the  form  shown  in  Fig. 

9,  nails  may  be  driven  through  more  pieces 
of  the  fabric  or  covering  material,  and  a  110 
slight  crumbling  between  anv  of  the  rein¬ 
forcing  strips  or  covering  sliects  will  not 
materially  affect  the  strength  of  the  edge  nor 
t  lie  appearance,  'flic  same  is  also  more  dura¬ 
ble  showing  that  a  better  product  is  pro-  l,'> 
<liieed. 

Having  thus  described  my  invention,  it 
is  obvious  that  various  immaterial  modi¬ 
fications  may  be  made  in  the  same  without 
departing  from  the  spirit  of  my  invention;  1  -,n 
hence  I  do  not  wish  to  he  understood  as 
limiting  myself  to  the  exact  method,  form 
of  apparatus  or  hoard,  arrangement,  con¬ 
struction  and  combination  of  parts  herein 
•houn  and  described,  or  uses  mentioned. 

What  L  claim  as  new  and  desire  to  secure 
by  Fetters  Patent  is: 

I.  A  method  of  making  a  plaster  board 
consisting  in  bringing  together  and  trim¬ 
ming  two  cover  slieeb,  at  the  same  time  to  130 
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exact  widths  and  applying  a  body  of  plastic 
material  between  tn>m  just  after  the  trim¬ 
ming,  and  pressing  he  sheets  and  body  to¬ 
gether  to  form  a  board  of  the  desired  thick- 
5  ness. 

2.  A  method  of  making  a  plaster  board 
consisting  in  bringing  together  and  trim¬ 
ming  a  plurality  off  heets  of  covering  mate¬ 
rial  at  tpe  same  time  to  exact  widths  and  ap- 

10  plying  a  mass  of  pli  ster  between  them  just 
after  the  trimming,  md  thereafter  pressing 
the  sheets  and  mass  together  to  form  a  board 
of  the  desired  thickness. 

3.  A  method  of  making  a  plaster  board 
15  consisting  in  bringing  together  and  trim¬ 
ming  two  sheets  at  he  same  time  to  exact 
widtlis.  applying  a  p  astic  mass  on  one  sheet 
just  after  the  trimming,  and  moving  and 

,  pressing  the  sheets  i  nd  mass  together  with 
20  the  edges  of  the  upper  sheet  positioned  di¬ 
rectly  above  and  witi  its  edge  in  alignment 
with  the  edge  of  tin  other  sheet,  and  con¬ 
fining  the  plastic  mass  at  the  said  edges  be¬ 
tween  the  sheets. 

25  4.  A  method  of  making  a  plaster  board 

consisting  in  bringiig  together  and  trim¬ 
ming  two  sheets  at  :he  same  time  to  exact 
equal  widths,  applying  a  plastic  mass  of 
plaster  on  one  snect  just  after  the  trim- 
30  ming,  and  thence  applying  the  second  sheet 
to  the  top  of  the  piaster  with  its  two  side 
•  edges  directly  above  the  side  edges  of  the 
lower  first  sheet,  thence  pressing  the  sheets 
together  at  the  sane  time  preventing  the 
35  escape  of  the  plaste »  at  the  edges. 

5.  A  method  of  mrking  plaster  boqrd  con¬ 
sisting  in  bringing  ogether  and  trimming 
at  tho  same  time  two  sheets  of  the  same 
width,  arranging  sail  sheets  one  above  the 

40  other,  and  applying  a  plastic  mass  between 
them  just  after  the  trimming,  retaining 
tho  mass  and  preventing  its  escaping  be¬ 
yond  the  side  edges  of  the  sheets  and  apply¬ 
ing  pressure  to  the  $heets  to  bring  the  two 
45  together  with  the  plrtkter  between  them,  with 
the  side  edge^  of  onj>  directly  aligned  with 
the?  side  edges  of  theiother. 

6.  A  method  of  making  plaster  board 
having  a  body  and  cover  sheets  adhering 

50  thereto,  comprising  the  advancing  of  the 
bottom  sheet  towarcs  board  forming  roll, 
trimming  said  shoe,  the.  exact  width  of 
the  board  desired  a;  it  advances,  deposit¬ 
ing  the  body  in  plast  c  form  on  the  trimmed 
55  sheet,  advancing  the  upper  cover  sheet  to¬ 
wards  the  forming  r<H,  trimming  said  sheet 
placed  together  with  and  at  the  same  time 
as  the  first  sheet,  tjte  exact  width  of  the 
board  desired  ns  it  advances,  applying  the 
80  said  sheet,  over  the  body,  passing  the  body 
and  cover  sheets  under  the  forming  roll,  and 
maintaining  tho.  edges  of  (lie  cover  sheets  in 
alignment  one  above  the  other  and  retaining 
the  body  in  line  therebetween. 

7.  A  method  of  making  plaster  board 


having  a  body  with  cover  sheets  adhering 
thereto,  comprising  bringing  the  sheets  to¬ 
gether  and  advancing  them  towards  a  board 
forming  device,  trimming  both  sheets  at  the 
same  time  the  exact  width  of  the  board  70 
desired,  separating  the  sheets,  depositing 
the  body  in  plastic  form  between  the  sheets 
and  passing  the  sheets  with  the  plastic  Lody 
between  them  through  the  board  forming 
device.  76 

8.  A  method  of  making  plaster  board 
having  a  body  with  cover  sheets  adhering 
thereto,  comprising  bringing  the  sheets  to¬ 
gether  and  advancing  them  towards  a  board 
forming  device,  trimming  both  sheets  at  80 
the  same  time  the  exact  width  of  the  board 
desired,  depositing  the  body  in  plastic  form 
between  said  sheets  just  after  tlu*  trimming, 
guiding  the  trimmed  sheets  to  maintain 
their  edges  in  alignment  one  above  the  s.i 
other,  passing  the  aligned  sheets  with  the 
plastic  body  between  them  through  board 
forming  rolls,  and  maintaining  the  plastic 
body  between  tin*  aligned  edges  of  the 
sheets.  00 

1>.  A  method  of  making  plaster  board 
with  covering  sheets  and  a  plaster  body 
arranged  therebetween,  consisting  in  first 
bringing  the  sheets  together  and  trimming 
the  side  edges  of  the  two  sheets  while  to-  05 
gothcr,  whereby  said  sheets  are  both  cut 
the  same  width,  thence  separating  the  sheets 
and  applying  a  plastic  mass  between  them, 
thence  again  bringing  the  two  sheets  sub¬ 
stantially  together  with  the  mass  between,  too 
with  the  trimmed  edges  of  one  sheet  lying 
directly  above  the.  trimmed  edges  of  the 
other  and  forming  the  board  of  the  desired 
thickness,  at  the  same  time  preventing  the 
escape  of  the  plastic  mass  from  between  !»>'> 
the  sheets  at  their  edges  and  preventing 
weaving  qi  one  sheet  relatively  to  the  other. 

10.  A  method  of  making  plaster  board 
consisting  in  first  trimming  two  sheets  to 
exact  widths,  applying  n  plastic  mass  there-  no 
betveen,  and  applying  the  trimmings  (<? 
the  plastic  mass  and  between  the  sheets 
adjacent  the  edges  thereof,  whereby  the 
same  are  imbedded  in  the  mass,  and  there¬ 
after  pressing  the  sheets,  plastic  mass  and  ns 
trimmings  to  produce  a  hoard  of  the  desired 
thickness. 

11.  A  method  of  making  plaster  hoard 
consisting  in  bringing  together  into  contact 
and  then  trimming  a  plurality  of  sheets  of  120 
covering  material  to  a  desired'width,  apply¬ 
ing  a  plaster  between  them  with  reinforcing 
strips  at  the  edges  between  the*  sheets. 

12.  A  method  of  making  plaster  board 
consisting  in  trimming  two  sheets  <0  tho 
desired  relative  widtlis,  applying  a  plastic 
mass  011  one  sheet  and  applying  trimmings 
to  the  plastic  mass  at  the  edges  of  tho 
sheets,  wberrbv  (be  same  are  imbedded  in 
the  inass  and  thereafter  applying  the  ot’iei  1 
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sheet  arid  pressing  the  sheets  and  plastic 
mass  and  trimmings  together  to  produce  a 
board  of  the  desired  thickness. 

13.  A  method  of  making  pla-i;  r  ivjard 
6  consisting  in  first  bringing  togcthd  and 

trimming  two  sheets  to  eKact  widths,  apply¬ 
ing  a  plastic  mass,  therebetween,  and  apply¬ 
ing  strips  of  the  sheet  material  to  the  plastic 
mass  and  between  the  sheets  adjacent  the 
10  edges  thereof,  whereby  the  sum'  are  im 
bedded  in  the  mass,  and  thereafter  pressing 
the  sheets  ,md  plastic  mass  and  strips  to 
produce  a  hoard  of  the  desired  thickness 

14.  A  method  of  making  plaster  hoard 
1ft  consisting  in  bringing  together  and  at  the 

same  time  trimming  two  sheets  to  the  de¬ 
sired  relative  widths,  applying  a  plastic 
mass  on  one  sheet,  applying  strips  of  fi¬ 
brous  material  to  the  plastic  mass  at  the 
2u  edges  of  the  sheet,  whereby  the  same  are 
imbedded  in  the  mass,  and  thereafter  apply¬ 
ing  the  other  sheet,  and  pressing  the  sheets 
and  plastic  mass  and  fibrous  strips  together 
tp  produce  a  hoard  of  (lie  desired  thickness. 
25  1  f>.  In  a  machine  of  the  kind  described  and 

in  combination,  a  suitable  conveyor,  means 
for  applying  sheets  of  covering  material  to 
(lie  conveyor,  means  for  trimming  said  cover¬ 
ing  sheets  to  equal  widths  whereby  the  sheets 
:t"  may  be  arranged  with  their  side  edges  sub¬ 
stantially  in  alignment,  means  lor  depositing 
a  plastic  mass  on  one  sheet,  means  for  con¬ 
vey  ing  (lie  other  covering  sheet  onto  said 
plastic  mass,  means  for  applying  strips  of 
3’*  material  trimmed  from  said  sheets  by  said 
trimming  means  to  the  plastic  mass  between 
said  sheets  whereby  the  same  is  imbedded  in 
the  mass,  and  forming  mechanism  arranged 
at  said  conveyor  for  forming  the  covering 
4,1  sheets  and  plustic  mass  in  a  hoard  of  the  de¬ 
sired  thickness. 

1(5.  In  a  machine  of  the  kind  described  and 
in  combination,  a  suitable,  conveyor  means 
for  applying  sheets  of  covering  material  to 
the  conveyor,  means  for  trimming  said  cover¬ 
ing  sheets  to  equal  widths  whereby  the  sheets 
may  be  arranged  with  their  side  edges  sub¬ 
stantially  in  alignment,  means  for  depositing 
a  plastic  mass  on  one  sheet,  means  for  con- 
vcying  another  covering  sheet  onto  said  plas¬ 
tic  mass,  means  for  applying  strips  of  mate¬ 
rial  trimmed  from  said  -heel-  by  -aid  trim- 
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terial  to  the  support,  means  for  depositing  a 
plastic  mass  on  said  sheet,  means  for  convey¬ 
ing  a  second  covering  sheet  onto  said  plastic 
mass,  said  machine  provided  with  means  for 
bringing  together  and  then  trimming  said  70 
••over  sheets  to  desired  relative,  widths,  means 
for  retaining  .the  sheets  in  position  whereby 
the  sheets  are  arranged  with  their  side  edges 
substantially  exactly  in  alignment  and 
means  for  applying  strips  of  said  sheet  ma-  76 
terial  to  the  plastic  mass  between  the  sheets 
whereby  the  same  are  imbedded  in  the  mass. 

IS.  In  a  machine  of  the  kind  described  and 
in  combination,  a  suitable  conveyor,  means 
for  applying  sheets  of  covering  material  to  80 
the  conveyor,  means  for  bringing  together 
and  then  trimming  said  covering  sheets  to 
equal  widths  whereby  the  sheets  may  be  ar¬ 
ranged  with  their  side  edges  in  alignment, 
means  for  depositing  a  plastic  mass  on  one  85 
sheet,  means  for  conveying  the  other  cover¬ 
ing  sheet  onto  said  plastic  mass,  and  means 
for  applying  strips  of  cover  sheet  material 
to  the  plastic  mass  between  said  sheets 
whereby  the  same  are  imbedded  in  the  mass,  90 
and  forming  mechanism  arranged  at  said 
conveyor  for  forming  the  covering  sheets 
and  strips  and  plast ic  mass  in  a  board  of 
the  desired  thickness, 

I'd.  In  a  plaster  board  machine,  forming  96 
mechanism,  means  for  supplying  cover  sheets 
to  the  forming  mechanism,  means  for  de¬ 
positing  plastic  material  between  the  sheets 
in  advance  of  the  forming  mechanism,  and 
mechanism  for  simultaneously  trimming  loo 
while  in  contact  the  edges  of  the  sheets  pre¬ 
viously  brought  into  contact  in  advance  of 
the  depositing  means. 

20.  In  a  plaster  hoard  machine  of  the  kind 

described  and  in  combination,  a  suitable  sup-  in.* 
port,  forming  mechanism,  means  for  supply¬ 
ing  cover  sheets  to  said  forming  mechanism, 
and  means  in  advance  of  said  forming  mech¬ 
anism  for  bringing  together  and  trimming 
the  side  edges  of  the  sheets.  llu 

21.  In  a  plaster  hoard  machine  of  the,  kind 
described  ami  in  combination,  forming  mech¬ 
anism.  and  means  for  bringing  together  and 
trimming  sheets  of  cover  material  supplied 

to  said  forming  mechanism,  whereby  the  no 
sheets  arc  fed  into  the  forming  mechanism 
in  a  predetermined  manner  relative  to  each 
oilier  and  « ;«» •  i :* < •»  1  relative  the  forming  mech¬ 
anism.  -aid  trimming  means  being  arranged 
,il  {■•nil  -id*-  <•'  l!n  • )  i  •  s  I’m  !  rimming  the  1 

<  •  i  <•!-  w  •  ’>■  ■  'h  \  a re  i ii 

.•Mill  w  th  olh»*r  \\  I level >\  lie:  .sheets 

:  1 1  ( •  ltd  to  tin*  I'm  initi'r  laeelia  nisin  in  a  pre 
del i  i  mi ic  d  manner  regard  le.-s  of  the  initial 
\ii«|  lt  (.|  iln*  dc-el  before  I  rimming  or  the  ,J> 
feeding  of  the  -ante  prior  to  trimming. 

gg.  lj«  t  pla  U  r  board  machine  of  the  kind 
de.m't  i  I  mm  {  and  ii  ,  oinbiimtion  a  suitable  sup 
port.  I'm  mine  mechanism,  means  for  advaiie- 
oig  a  cn\e.r  -heel  of  cover  material  upon  the  1;ju 
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support,  means  for  trimming  said  sheet  the 
exact  width  of  tho  board  desired  as  it 
advances,  means  for  advancing  a  second  sheet 
.  of  cover  material  to  the  forming  mechanism, 

,  said  second  sheet  being  trimmed  in  contact 
and  together  with  the  first  sheet  as  they 
advance  the  exact  width  of  the  board  desired, 
and  means  for  passing  both  sheets  through 
said  forming  mechanism. 

23.  In  a  plaster  board  machine  of  the  kind 
described  and  in  combination,  a  suitable  sup¬ 
port,  a  forming  mechanism  at  said  support, 
means  for  advancing  cover  sheets  together 
towards  said  formibg  mechanism,  mecha- 

16  nism  mounted  in  advance  of  the  forming 
mechanism  for  trimming  the  side  edges  of 
both  sheets  at  the  same  time,  while  in  con¬ 
tact,  and  means  for  depositing  a  plastic  body 
between  the  sheets  just  after  being  trimmed 

20  and  before  passing  through  the  forming 
mechanism. 

24.  In  a  plaster  board  machine  of  the 
character  described  and  in  combination,  a 
suitable  support,  a  forming  mechanism  at 

26  said  support,  means  for  advancing  cover 
sheets  together  towards  said  forming  mecha¬ 
nism,  mechanism  mounted  in  advance  of  the 
forming  mechanism  for  trimming  the  side 


edges  of  both  sheets  at  the  same  time  while 
in  contact,  means  for  separating  tjie  sheets,  SO 
means  for  depositing  a  plastic  mass  between 
the  trimmed  sheets,  and  means  bringing  the 
sheets  together  and  passing  the  sheets  with 
the  plastic  mass  between  them  through  the 
forming  mechanism.  •  36 

25.  Ill  a  plaster  board  machine  of  the  kind 
described  and  in  combination,  a  suitable  sup¬ 
port,  forming  mechanism,  means  for  sup¬ 
plying  cover  sheets  to  said  forming  mecha¬ 
nism,  and  mechanism  at  each  side  of  the  40' 
machine  in  advance  of  said  forming  mecha¬ 
nism  for  trimming  the  side  edges  of  said 
sheets,  said  trimming  mechanism  being  lat¬ 
erally  adjustable  in  unison  and  independ¬ 
ently.  46 

2(5.  In  a  plaster  board  machine  of  the  kind 
described  and  in  combination,  means  for 
advancing  cover  sheets  and  bringing  them 
together  into  contact  before  forming  the 
board,  and  adjustable  trimming  cutters  at  60 
each  side  to  trim  the  cover  sheet  together  ut 
the  same  time  while  they  are  in  contact. 

In  testimony  whereof,  I  have  hereunto 
signed  my  name. 

CHARLES  R.  RIRDSEY. 


V. 


Patented  Apr.  30,  1929. 
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My  invention  belongs  to  that  general  class 
of  inventions  relating  to  the  production  of 
plaster  board  or  plaster  wallboard  and  more 
particularly  to  an  improved  reenforced  plas- 
5  ter  wallboard,  the  method  and  apparatus  for 
producing  which  is  set  forth  in  my  prior  ap¬ 
plication  Serial  No.  437, 0G2,  filed  January  13, 
1921,  Patent  No.  1,643,801,  Sept,  27, 1927  and 
of  which  this  is  a  divisional  application. 

10  The  invention  has  among  its  objects  the 
production  of  an  improved  wallboard,  the 
edges  of  which  are  reenforced  to  prevent  the 
crumbling  or  breaking  away  of  the  plaster 
body  between  the  cover  sheets. 

15  To  this  end  my  invention  consists  in  the 
novel  construction,  arrangement  and  combi¬ 
nation  of  parts  herein  shown  and  described, 
and  more  particularly  pointed  out  in  the 
claims. 

20  In  the  drawings,  wherein  like  reference 
characters  indicate  like  or  corresponding 
parts — 

Figure  lisa  view  in  perspective,  with  parts 
broken  away,  of  my  improved  board  showing 
25  the  longitudinal  and  transverse  edges. 

Figure  2  is  a  sectional  view,  talken  trans¬ 
versely  through  the  board,  with  parts  broken 
away,  illustrating  the  reenforced  edges. 

Plaster  boards  of  various  types  nave  been 
•’•o  heretofore  manufactured,  some  with  what 
may  be  termed  “raw”  or  “unbound”  edges, 
and  others  with  “bound”  edges,  the  board 
proper  consisting  of  a  body  of  plaster  or  liko 
material  provided  with  covering  sheets  on  tho 
*15  two  faces.  Some  types  of  boards  have  been 
manufactured  in  which  sheets  are  imbedded 
in  the  body  or  tbo  body  made  up  of  alter¬ 
nate  sheets  of  imbedded  covering  material 
and  plaster.  A  distinction  is  now  being  made 
40  between  plaster  board,  which  takes  the  place 
of  laths  and  must  receive  a  coat  of  plaster  be¬ 
fore  papering  or  painting  and  plaster  wall- 
board  which  takes  the  place  of  both  laths  and 
plaster  that  may  bo  nailod  in  place  and  bo 
ir>  ready  to  receive  a  coat  of  paint  or  be  papered. 
Among  the  requisites  of  plaster  wallboard  are 
uniformity  of  thickness,  uniformity  of  width, 
and  uniformity  of  tho  longitudinal  edges,  so 
that  when  the  wallboards  are  nailed  to  the 
50  studding  an  even  outer  surface  is  presented. 

In  carrying  out  this  invention,  the  plaster, 
or  like  material,  body  1  is  contained  between 


the  cover  sheets  2  and  3  of  paper  or  fibrous 
material  with  the  longitudinal  edges  raw  or 
unbound.  While  it  is  preferable  to  provide  55 
cover  sheets  of  the  exact  width  desired  to 
produce  a  board  of  uniform  width,  it  is  not 
essential  to  this  invention  which  relates  par¬ 
ticularly  to  the  reenforcement  of  the  edges. 

The  paper  or  fibrous  cover  sheets  give  the  00 
tensile  strength  to  the  board  and  when  nails 
are  driven  through  the  covering  and  body  ad¬ 
jacent  the  longitudinal  edges,  as  is  necessary 
to  secure  the  board  to  tho  studding,  the  body 
being  frangible  will  break  or  crumble  at  the  03 
open  edges  between  the  cover  sheets  which 
weakens  the  attachment  to  the  studding,  also 
during  transportation  blows  received  on  or 
near  the  edges  will  produce  the  same  result, 
so  that  the  abutting  edges  of  the  board  when  70 
in  place  will  be  uneven.  To  overcome  this 
defect  in  the  raw  edge  board  and  prevent  this 
crumbling  of  the  body,  one  or  more  strength¬ 
ening  strips  of  paper  or  fibrous  material,  pref¬ 
erable  of  the  same  character  as  the  cover  75 
sheets,  are  provided  in  the  body  between  the 
cover  sheets.  As  illustrated,  two  of  thft  strips 
4  and  5  are  preferably  employed  which  are 
imbedded  in  the  body  and  extend  from  the 
exterior  of  the  edges  of  the  body  a  sufficient  80 
distance  towards  the  center  to  hold  the  body 
together  when  a  nail  is  driven  there  through 
the  adjacent  edge  and  reenforce  it  to  resist 
blows  or  shocks  received  during  handling  and 
transportation.  85 

Since  the  plaster  or  like  material  forming 
the  body  adheres  or  bonds  to  the  cover  sheets 
and  the  inserts  or  reenforcing  strips  are  of 
like  material  the  body  will  adhere  or  bond  to 
them  so  that  from  top  to  bottom  sheet  there  00 
will  l>e  along  each  longitudinal  edgeulternate 
layers  of  fibrous  material  separated  by  alter¬ 
nate  layers  of  plaster  or  liko  material.  *  While 
the  edges  of  the  board  arc  reenforced,  yet 
the  main  body  of  the  lamru  is  not  divided  or  05 
separated  as  in  the  case  of  wide  sheets  in¬ 
serted  between  the  cover  sheets,  the  portions 
of  each  cover  sheet  between  the  inserts  or 
strips  at  the  edges. being  connected  with  the 
body  and  through  the  medium  of  the  body  loo 
to  each  other.  This  reonforced  plaster  board 
may  l>o  termed  a  wallboard  in  the  true  sense 
as  the  reenforcement  at  the  edges  insures  uni¬ 
formity  of  tin*  edges  and  a  slight  crumbling 
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of  the  body  betweei  any  of  the  reenforcing 
strips  and  cover  she<  ts  will  not  materially  af¬ 
fect  the  strength  or  ,appearance  of  the  edge. 

What  I  claim  as  lew  and  desire  to  secure 
•>  by  Letters  Patent  is 

1.  A  fabricated  board  comprising  a  body 
of  plastic  material  ai  d  facing  sneets  of  fibrous 
material,  and  havilg  independent  narrow 
insets  of  fibrous  material  and  plastic  mate- 

13  rial  between  the  faci  lg  sheets  only  at  the  side 
edges  of  the  board, :  or  the  purpose  specified. 

2.  A  fabricated  board  comprising  a  body 
of  plastic  material  and  facing  sneets  of 
fibrous  material,  a  id  having  independent 

13  narrow  insets  of  fibious  material  arid  plastic 
material  between  tie  facing  sheets  only  at 
the  side  edges  of  the  board  for  the  purpose 
specified,  said  inset  i  being  composed  Of  al¬ 
ternate  narrow  strips  of  fiurdus  material  and 
20  plaster. 

3.  A  plaster  boai  d  comprising  a  plaster 
body  having  coverin  \  sheets  at  each  side  ther- 
of,  and  independent,  segregated  reenforcing 
strips  imbedded  in  the  body  at  the '^dges 

26  thereof  between  said  covering  sheets. 

4.  A  plaster  board  comprising  a  plaster 
body  having  cover  ng  sheets  at  each  side 
thereof,  and  a  plura  ity  of  independent  reen¬ 
forcing  strips  imbeqded  in  the  body  at  each 

1 


l 

i 


i 

i 


of  the  side  edges  thereof  between  said  cover-  30 
ing  sheets. 

5.  A  plaster  board  comprising  a  body  of 
plastic  material  and  cover  sheets  of  fibrous 
material  bonded  to  the  body  on  opposite  sides 
thereof,  and  having  independent  narrow  reen-  35 
forcing  strips  of  fibrous  material  extend¬ 
ing  inward  from  the  edges  into  the  body  of 
plastic  material  and  bonded  thereto  sepa¬ 
rated  from  each  other  and  from  the  cover 
sheets  by  a  substantial  amount  of  the  plastic  40 
material  forming  the  body. 

6.  A  fabricated  board  comprising  a  body 
of  plastic  material  having  facing  sheets  of 
fibrous  material,  and  having  independent  in¬ 
sets  of  fibrous  material  between  the  facing  4«> 
sheets  at  the  side  edges  of  the  board,  said 
insets  being  separated  from  each  other  and 
from  the  facing  sheets  by  layers  of  plaster. 

7.  A  plaster  board  comprising  a  body  of 
plastic  material  and  cover  sheets  of  fibrous  50 
material  adhering  to  the  body  on  opposite* 
face  sides  thereof,  and  having  narrow  reen¬ 
forcing  strips  of  fibrous  material  extending 
inwardly  from  the  edges  into  the  body  of 
plastic  material  and  separated  from  the  cover  55 
sheets  by  layers  of  iplaster. 

CHARLES  R.  BIRDSEY. 


Patented  Nov.  11,  1924.  1,514*827 

UNITED  STATES  PATENT  OFFICE. 

CHARLES  R.  BIRDSEY.  OF  HINSDALE.  ILLINOIS.  ASSIGNOR  TO  UNITED  STATES 
GYPSUM  COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

APPARATUS  FOR  CONSTRUCTING  PLASTER  BOARD. 

Application  filed  October  6,  1921.  Serial  No.  505,849. 


To  all  whom  it  may  concern  : 

Be  it  known  that  I,  Charles  R.  Birdsey, 
a  citizen  of  the  United  States,  residing  at 
Hinsdale,  in  the  county  of  Du  Page  and 
5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Apparatus  for 
Constructing  Plaster  Board,  of  which  the 
following  is  a  description. 

My  invention  belongs  to  that  general  class 
10  of  inventions  relating  to  the  manufacture 
of  plaster  or  wall  board,  and  relates  par¬ 
ticularly  to  the  method  and  apparatus  for 
constructing  an  improved  board. 

The  invention  has  among  its  objects  the 
15  production  of  an  improved  board  and  an 
improved  method  of  constructing  the  same. 

The  invention  has  among  its  further  ob¬ 
jects  the  production  of  a  simple,  efficient, 
durable  and  satisfactory  apparatus  for 
20  carrying  out  the  method  herein  described. 

Many  other  objects  and  advantages  of  the 
construction  herein  shown  and  described  will 
be  obvious  to  those  skilled  in  the  art  from 
the  disclosures  herein  given. 

25  To  this  end  mv  invention  consists  in  the 

•r 

novel  construction,  arrangement  and  com¬ 
bination  of  parts  herein  shown  and  de¬ 
scribed,  and  more  particularly  pointed  out 
in  the  claims. 

80  In  the  drawings,  wherein  like  reference 
characters  indicate  like  or  corresponding 
parts; 

Fig.  1  is  substantially  a  view  in  elevation 
and  partly  ifi  section,  illustrating  one  form 
of  the  apparatus  suitable  for  carrying  out 
the  method; 

b  Fig.  2  is  a  sectional  view  taken  substan¬ 
tially  on  the  line  2 — 2  of  Fig.  1 : 

.  Fig.  3  is  a  sectional  view  taken  subscan- 
40  tially  on  the  line  3 — 3  of  Fig.  1 ; 

.  Fig.  4  is  a  sectional  view  taken  substan¬ 
tially  on  the  line  4 — 4  of  Fig.  1 ; 

Fig.  5  is  a  sectional  view  taken  substan¬ 
tially  on  the  lino  5 — 5  of  Fig.  1; 

46  Fi  g.  6  is  a  sectional  view  through  a 

portion  of  a  board  constructed  by  a  slightly 
modified  apparatus; 

Fig.  7  is  a  sectional  view  corresponding  to 
Fig.  4,  illustrating  the  modified  apparatus ; 
SO  Fig.  8  i9  a  perspective  view  of  one  type 
of  completed  board,  with  a  portion  broken 
away  to  show  the  construction,  and 

Fig.  9  is  a  similar  view  of  another  type 
with  the  edge  of  one  sheet  raised  to  show  tne 
96  construction. 


Referring  to  the  drawings,  in  which  only 
the  preferred  embodiments  of  the  invention 
are  shown,  reference  may  be  first  had  to 
Figs.  8  and  9,  which  are  illustrative  of  board 
manufactured  or  produced  by  the  method  BO 
and  with  the  apparatus  herein  illustrated, 
it  being  understood,  however,  that  the 
method  and  apparatus  may  be  employed  for 
constructing  board  of  any  type  of  overlap¬ 
ping  cover  sheets,  which  sheets  are  to  be  ®5 
secured  together.  The  board  shown  consists 
of  a  body  of  plastic  material,  such  as  gyp¬ 
sum,  plaster  pr  the  like,  it  being  understood 
that  any  equivalent  for  the  purpose  may  be 
employed  which  is  enclosed  or  covered  by  70 
a  covering  of  suitable  material,  paper  or 
the  like  being  generally  preferred  for  the 
purpose. 

In  the  type  of  board  shown  in  Fig.  8,  1 
represents  the  plaster  body  and  2  and  3  the  75 
cover  sheets.  With  the  particular  type  of 
board  herein  illustrated,  sheet  2  is  turned 
over  the  edge  4,  generally  at  both  opposite 
edges  of  the  board,  with  the  extreme  edge 
!)  at  each  side  bent  or  folded  over  so  as  to  80 
overlap  the  extreme  edge  of  the  cover  sheet 
3  and  body  of  the  board  disposed  between 
the  cover  sheets.  The  cover  sheets  are  suit¬ 
ably  secured  together,  as  will  be  hereinafter 
referred  to.  With  the  type  of  board  illus-  85 
trated  in  Fig.  9,  the  same  is  substantially 
similar  to  the  board  shown  in  Fig.  8,  except 
that  the  cover  sheets  are  arranged  in  a  dif¬ 
ferent  overlapped  relation.  Referring  to 
this  figure,  8  represents  the  plaster  body  oo 
and  9  and  10  the  cover  sheets.  In  this  case 
the  cover  sheet  9  is  folded  up,  as  at  11,  at 
the  desired  edges  of  the  board  and  thence 
over  12,  the  extreme  edge  of  the  cover  sheet 
10  being  arranged  on  the  exterior  of  the  95 
flap  or  folded  over  portion  12. 

Heretofore  it  has  been  customary  to  make 
plaster  board  and  seal,  bind  or  secure  the 
sheets  together  by  means  of  the  plastic  ma¬ 
terial  itself  forming  the  body,  the  same  serv-  loo 
ing  to  fasten  the  edges  together  where  they 
overlapped.  In  the  present  case  I  stick  or 
secure  the  overlapping  pap®*  coyer  sheet  ma¬ 
terial  together  by  .employing  an  independent 
sticking  or  securing  medium.  .  This  par-.  106 
ticular  medium  may  be  SB  .desired,  for  ex¬ 
ample,  silicate  of  soda,  ordmainr  rice-flour 
paste  and  glue  are  some  w  the  mediums 
that  may  be  employed.  _ 

In  the  drawings,  I  b iHuetrated  the  MO 
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sticking  medium  or  securing  means  as  ap¬ 
plied  in  a  series  of  dots  or  spots  15,  it  be¬ 
ing  understood  that  the  same  may  be  con-, 
tinuous  or  in  a  series  of  breaks,  and  in  such 
5  quantity  as  to  secure  the  desired  result. 

Referring  to  Fig.  1,  16  represents  a  suit¬ 
able  support  as  shown,  the  same  being  in  the 
form  of  a  belt  conveyor  carried  by  the  rolls 
IT,  the  particular  type  of  support,  however, 
10  is  not  necessarily  limited  to  a  moving  belt 
type,  such  as  is  shown.  The  conveyor  or 
support  16  supports  the  cover  sheet  2,  the 
same  being  of  the  desired  width  and  pref¬ 
erably,  but  not  necessarily,  scored  or  in- 
15  dented,  as  indicated  at  19  and  20  to  produce 
the  desired  form  of  edge.  The  other  cover 
sheet  3  is  fed  down  and  passes  under  the  roll 
18,  the  material  1,  such  as  plaster  or  stucco 
of  the  desired  mixture,  being  deposited,  in 
20  the  case  illustrated  on  the  sheet  2  in  advance 
of  the  roll  18,  so  that  as  the  paper  sheets  and 
plastic  mass  pass  under  the  roll  18,  the  board 
is  gauged  and  made  the  desired  tlrckness 
as  well  as  width.  I  have  not  considered  it 
25  necessary  to  herein  illustrate  in  detail  the 
mixing  of  the  batch  and  applying  of  the 
same  to  the  machine,  as  any  of  the  satisfac¬ 
tory  methods  now  employed  in  the  industry 
may  be  employed  with  the  machine  herein 
30  shown.  For  illustration,  13  represents  a 
conveyor  for  supplying  the  batch  of  mate¬ 
rial.  There  is  preferably  provided  side 
folders  21,  which  are  constructed  to  support 
the  edge  portions  4 — 5  of  the  under  sheet  in 
35  advance  of  the  roll  18,  and  preferably  in 
advance  of  the  po;nt  where  the  material  is 
applied  to  the  sheet,  so  that  the  sheet  itself 
forms  a  trough  confining  the  material  and 
to  a  large  extent  assists  in  shaping  the  board 
40  as  the  material  mav  flow  out  to  the  edge  and 

it  mav  be  so  fed  onto  the  sheet  that  there  is 
•/ 

sufficient  material  for  the  purpose  and  yet 
not  a  surplus.  It  will  be  noted  by  referring 
to  Fig.  3  that  the  upturned  edge  portion  5 
45  is  brought  substantially  close  to  the  end  of 
the  roll  IS,  the  sheet  5  being  preferably  but 
not  necessarily  a  width  to  fit  or  extend  sub¬ 
stantially  to  the  edge  portion  4  of  the  lower 
sheet.  After  this  type  of  board  has  been 
50  substantially  formed  in  the  manner  men¬ 
tioned  and  while  the  edge  5  is  still  main¬ 
tained  up,  the  sticking  or  securing  medium 
15  is  deposited  or  applied  to  one  or  the  other 
of  the  sheets  before  the  edge  is  turned  down. 
55  In  the  mechar«c:n  illustrated  I  have  ap¬ 
plied  the  paste  or  sticking  medium  to  the 
sheet  3  at  a  point  adjacent  the  edge,  so  (hat 
it  will  be  within  the  confines  of  the  board 
edge  and  the  extreme  free  edge  of  the  por- 
00  tion  5  when  it  is  folded  over.  The  sticking 
medium  in  the  case  illustrated  is  applied  by 
means  of  a  container  22.  having  a  discharge 
nozzle  23, — 24  being  a  valve  or  the  like  for 
controlling  the  rate  of  discharge.  The  stick¬ 


ing  medium  may  be  fed  by  gravity  or  force  55 
feed,  as  desired. 

After  applying  the  paste,  the  edge  por¬ 
tion  of  flap  5  is  then  turned  down  and  it  is 
not  only  found  desirable  to  turn  it  down, 
but  generally  preferred  to  also  maintain  it  70 
in  contact  with  the  sheet  3  until  the  paste, 
glue  or  sticking  medium  has  set.  The  fold¬ 
ing  member  21  mav  be  constructed  to  turn 
over  the  portion  5,  or  any  equivalent  means 
applied  for  the  purpose  herein.  As  shown,  75 
there  is  provided  a  roll  25,  under  which  the 
board  passes  after  the  portion  5  has  been 
lurned  down,  so  that  if  the  portion  5  turned 
down  is  started  under  the  roll,  it  will  auto¬ 
matically  follow  under  the  roll  and  be  80 
turned  down  by  the  roll. 

In  the  type  of  machine  illustrated  in  Fig. 

1,  I  have  provided  two  rolls,  25,  27, — 26  be¬ 
ing  a  belt  extending  over  the  same  and  ar¬ 
ranged  to  cooperate  with  the  board  pass-  85 
ing  thereunder.  There  may  also  be  provided 
one  or  more  rollers  28,  or  the  equivalent, 
which  maintain  the  belt  against  the  board. 

It  may  be  mentioned  that,  if  desired,  rolls 
29,  or  any  equivalent  therefor,  may  be  pro-  90 
vided  at  the  side  edges  so  as  to  maintain  the 
same  as  desired,  and  also  to  gauge  the  width 
of  the  board  so  as  to  produce  a  uniform 
product.  While  a  square  edge  is  shown, 
this  is  immaterial,  as*  the  edge  may  be  95 
shaped  in  any  desired  manner,  and  this  may 
be  controlled,  as  desired,  by  varying  the 
scoring  previously  referred  to,  as  well  as  by 
modifying  the  shape  of  the  rolls  29,  or  the 
equivalent  if  provided.  100 

As  illustrated,  I  have  so  arranged  the 
parts  that  the  flap  portion  5  will  be  turned 
down  and  pressed  slightly  inwardly  so  that 
the  outer  face  of  the  board  is  substantially 
flush  from  edge  to  edge.  105 

The  type  of  board  illustrated  in  Figs.  6, 

7  and  9  is  substantially  similar,  except  in 
this  case  the  flap  portion  12  is  turned  in¬ 
wardly  and  over  the  material  8,  and  the 
edge  portion  of  the  sheet  10  maintained  up  110 
or  supported  until  the  sticking  means,  is  ap¬ 
plied.  In  the  apparatus  illustrated,  the 
member  31  forms  the  two  functions  of  main¬ 
taining  the  member  12  as  shown,  and  at  the 
same  time  maintains  the  edge  portion  of  115 
the  sheet  10  in  such  position  that  the  stick¬ 
ing  medium  may  be  applied.  The  particular 
apparatus  for  applying  the  sticking  medium 
is  similar  to  that  shown,  34  representing-  *» 
container,  conduit  or  the  like,  provided  with  120 
the  nozzle  35  arranged  to  discharge  paste 
15  in  the  desired  manner  on  the  inturned 
flap  12.  After  the  paste  is  applied,  the 
edge  portion  of  the  upper  sheet  is  permitted 
to  drop  over  the  flap  12;  the  rollers  previ-  125 
ously  mentioned  function  in  the  same 
manner  as  described. 

It  will  be  seen  from  the  preceding  that 
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as  the  paper  is  fed  into  the  machine  and  the. 
plaster  or  stucco,  or  the  equivalent,  applied 
thereto,  the  hoard  is  shaped,  the  sheets  being 
maintained  in  position  to  permit  the  ap- 
5  plication  of  the  sealing  compound  and 
thence  the  sheets  folded*  pressed  together 
and  maintained  in  contact  until  the  com¬ 
pound  has  set  sufficiently  to  maintain  the 
sheets  together.  The  hoard  is  shaped  and 
10  discharged  from  the  machine  in  the  proper 
size  and  form,  and  may  he  cut  into  lengths, 
as  desired.  It  will  he  noted  that,  if  desired, 
one  edge  may  he  formed  in  one  manner  and 
the  other  in  the  opposite  way,  or  equivalent 
or  desired  manner. 

Having  thus  described  my  invention,  it  is 
obvious  that  various  immaterial  modifica¬ 
tions  may  be  made  in  the  same  without  de¬ 
parting  from  the  spirit  of  my  invention: 
-°  hence  I  do  not  wish  to  he  understood  as 
limiting  myself  to  the  exact  form,  construc¬ 
tion.  arrangement  and  combination  of  parts 
herein  shown  and  described  or  uses  men¬ 
tioned. 

25  What  I  claim  as  new  and  desire  to  secure 
by  Letters  Patent  is: 

1.  An  apparatus  for  making  plaster  board 
in  a  continuous  process,  comprising  means 
for  supporting  and  advancing  a  cover  sheet, 
means  for  bending  up  an  edge  thereof, 
means  for  covering  said  sheet  with  plaster, 
means  for  advancing  a  top  cover  sheet  over 
said  plastered  shoot,  means  for  supporting 
the  free  edge  of  one  of  said  sheets  out  of 
33  contact  with  said  plaster,  means  for  apply¬ 
ing  adhesive  substance  adjacent  to  the  free 
edge  of  the  other  sheet,  and  means  for  over¬ 
lapping  said  supported  edge  of  the  one  sheet 
held  out  of  contact  with  said  plaster  over 
and  onto  the  adhesively  treated  edge  of  the 
other  sheet. 


An  apparatus  for  making  plaster  hoard 
in  a  continuous  process,  comprising  a  travel¬ 
ing  table  adapted  to  receive  and  support  a 
cover  sheet  thereon,  means  for  bending  up  45 
opposite  edges  of  said  sheet,  means  for 
covering  said  sheet  with  plaster  between 
the  }>ent  edges  and  enclosing  said  plaster, 
means  for  applying  a  second  cover  sheet 
over  said  plaster  on  said  bottom  sheet,  means  50 
for  holding  the  edges  of  one  of  said  sheets 
out  of  contact  with  said  plaster,  means  for 
applying  adhesive  to  the  exterior  surface 
of  the  edge  of  the  sheet  in  contact  with 
said  plaster,  and  means  for  thence  over-  55 
lapping  the  inner  surface  of  said  edge  held 
out  of  contact  over  the  exterior  of  said  ad- 
hesivelv  treated  edge. 

3.  An  apparatus  for  making  plaster 
board  in  a  continuous  process,  comprising  60 
means  for  supporting  an  advancing  cover 
sheet,  moans  for  bending  up  an  edge  there¬ 
of,  means  for  covering  said  sheet  with 
plaster  between  said  bent  up  edges,  means 
for  advancing  a  top  cover  sheet  over  said  65 
plaster  and  lower  sheet,  means  for  main¬ 
taining  the  edge  of  one  of  said  sheets  out  of 
contact  with  said  plaster,  and  simultaneous¬ 
ly  applying  adhesive  substance  to  the  ex¬ 
terior  surface  of  the  edge  of  the  other  sheet,  70 
and  means  for  overlapping  said  edge  main¬ 
tained  out  of  contact  with  said  plaster  over 
the  adhesively  treated  edge. 

In  testimony  whereof,  I  have  hereunto 
signed  my  name  in  the  presence  of  two  sub-  75 
scribing  witnesses. 

CHARLES  R.  BIRDSEY. 

Witnesses: 

Roy  W.  Hill, 

Ruth  M.  Ephraim. 
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WALL  BOARD. 

Application  filed  October  10,  1921.  Serial  No.  506.675. 


To  all  >rho?n  it  may  concern: 

Be  it  known  that  I,  Charles  R.  Birdsey, 
a  citizen  of  the  United  States,  residing  at 
Hinsdale,  in  the  county  of  Du  Page  and 
5  State  of  Illinois,  have  invented  new  and 
useful  Improvements  in  Wall  Boards,  of 
which  the  following:  is  a  specification. 

The  invention  relates  to  improvements  in 
wallboards  and  more  particularly  to  a  wall- 
10  board  made  of  plaster  with  a  paper  cover¬ 
ing:. 

A  distinction  has  arisen  in  the  trade 
whereby  the  term  wallboard  is  applied  to 
prepared  board  that  can  be  secured  m  place 
15  in  a  building:  and  its  surface  is  ready  to 
paper  or  paint  without  anv  other  coating:, 
while  the  term  plaster-board  is  applied  to 
a  prepared  board  that  is  secured  to  the 
studding:  in  the  place  of  laths  and  presents 
20  a  surface  to  receive  plaster  before  it  is  paint¬ 
ed  or  papered. 

It  is  an  object  of  this  invention  to  provide 
a  wallboard  the  body  of  which  is  a  com¬ 
position,  preferably  plaster,  covered  on  each 
25  side  with  cover  sheets,  preferably  and  in 
so  constructing  the  longitudinal  edges  of 
the  wallboard  that  the  composition  body 
during  manufacture  will  be  retained  di¬ 
rectly  to  the  edges  at  a  uniform  thickness 
30  throughout  and  the  cover  sheets  adjacent  the 
edges  so  reinforced  as  to  maintain  a  full 
straight  edge  of  uniform  thickness  during 
transportation  and  .upon  application,  allow¬ 
ing  wallboards  to  be  placed  edge  to  edge  un- 
35  interrupted  by  any  nailed  in  such  position 
without  disrupting  the  plaster  body  between 
the  coverings  at  the  edges. 

While  the  preferred  form  of  this  inven¬ 
tion  is  illustrated  upon  the  accompanying 
40  sheet  of  drawing,  yet  it  is  to  be  understood 
that  minor  detail  changes  may  be  made 
without  departing  from  the  scope  thereof. 

In  the  drawing: 

Figure  1  is  a  view  in  cross-section,  with 
45  parts  broken  away,  illustrating  the  con¬ 
struction  of  the  longitudinal  edges  of  a 
form  of  this  ‘nvention. 

Figure  2  i  *  l  perspective  view  of  Figure  1 
illustrating  the  longitudinal  and  transverse 
50  edges  of  mis  improved  form  of  wallboard. 

Figure  3  is  a  detailed  view  in  cross-section 
illustrating  a  modified  form  of  edge  con¬ 
structed  in  accordance  with  this  invention. 

Figure  4  is  a  perspective  view  of  Figure 


3  illustrating  the  longitudinal  and  trans-  *5 
verse  edges  of  this  form  of  wallboard. 

Wallboard  of  this  general  type  is  usually 
constructed  continuously  in  a  machine, 
through  which  is  fed  a  wide  strip  of  paper 
which  forms  the  bottom  covering  upon  50 
which  the  composition  is  automatically 
spread  and  a  similar  strip  of  paper  forming 
the  upper  sheet  is  fed  thereover,  the  two  cover 
sheet?  with  the  composition  body  between 
them  passing  out  of  the  machine  between 
rollers  that  impart  a  uniform  thickness  to 
the  wallboard. 

This  invention  contemplates  turning  back 
upon  itself,  each  longitudinal  edge  of  each 
cover,  sheet  so  that  the  ends  are  on  the  in- 
side  and  the  sheets  of  uniform  width. 

As  shown  on  the  drawing,  1  is  the  under 
or  ljottom  cover  sheet  and  2  the  upper  or 
top  cover  sheet.  3—3  are  the  bent  back  por¬ 
tions  of  the  longitudinal  edges  of  the  bot-  75 
tom  sheet  and  4—4  the  bent  back  edges  of 
the  upper  sheet.  This  construction  gives 
the  cover  sheets  rigidity  to  maintain  the 
body  5  continuously  to  the  edge  6  of  the 
wallboard  on  each  side  during  fabrication.  80 
holds  the  body  firmly  between  them  and 
is  reinforced  so  as  to  protect  and  keep  in¬ 
tact  the  body  during  transportation  and  ap¬ 
plication.  It  is  preferable  that  the  bent 
back  portions  3  and  4  be  glued  or  other-  86 
wise  attached  to  the  inner  sides  of  their 
respective  coverings.  The  imbedded  ends  3 
and  4  are  turned  hack  sufficiently  so  that 
the  wallboards  may  be  placed  edge  to  edge 
with  uninterrupted  contact  and  may  be  se-  50 
cured  in  place  fcy  driving  nails  through  the 
wallboards  adjacent  the  edges  without  dis¬ 
rupting  the  plaster  at  the  edges. 

If  desired, ,  while  in  course  of  manufac¬ 
ture,  a  cover' strip,  preferably  of  paper,  7  95 
may  be  fed  in  between  the  cover  sheets  1 
and  2  along  the  exterior  of  the  edges  of  the 
body.  This  strip  will  become  attached  to 
the  composition  body,  form  an  additional 
assurance  that  the  Ixxly  5  will  continue  un-  100 
interrupted  to  the  edge,  and  will  form  an 
additional  protection  to  the  edge  during 
fabrication,  transportation  and  application. 

What  I  claim  is: 

1.  A  wallboard  having  a  plaster  composi-  105 
tion  body  and  upper  ana  lower  cover  sheets 
with  a  reinforcement  along  each  longitudi¬ 
nal  edge  thereof  formed  by  turning  back 


the  edges  of  the  cover  sheets  upon  them¬ 
selves.  . 

2.  A  wallboard  having  a  rigid  .composi¬ 
tion  body  and  upper  and  lower  cover  sheets 

§  with  a  reinforcement  along  each  of  the  lon¬ 
gitudinal  edges  thereof  formed  by  turning 
back  the  edges  of  the  cover  sheets  upon 
themselves  and  securing  the  turned  back 
portions  to  the  bodies  of  the  respective 
10  sheets. 

3.  A  wallboard  having  a  plaster  composi¬ 
tion  body  and  upper  and  lower  cover  sheets 
with  a  reinforcement  along  each  longitudi¬ 
nal  edge  thereof  formed  by  turning  back 

15  the  edges  of  the  cover  sheets  upon  them¬ 
selves  on  the  interior  of  the  board. 

4.  A  wallboard  having  a  rigid  composi¬ 


tion  body  and  upper  and  lower  cover  sheets 
with  reinforcements  along  each  of  the  lon¬ 
gitudinal  edges  thereof,  formed  by  turning  20 
back  the  edges  of  the  cover  sheets  upon 
themselves  on  the  interior  and  imbedding 
the  turned  back  edges  in  the  body. 

5.  A  wallboard  having  a  composition 
body  and  upper  and  lower  cover  sheets  with  25 
reinforcements  along  the  longitudinal  edges 
thereof,  formed  by  turning  back  the  edges 
of  the  cover  sheets  upon  themselves  on  the 
interior,  imbedding  tne  turned  back  edges 
in  the  body,  and  a  cover  strip  attached  to  30 
the  plastic  body  between  the  opposite  lon¬ 
gitudinal  edges  of  the  cover  sheets. 

CHARLES  R.  BIRDSEY. 
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Application  filed  November 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Harry  E.  Brookby, 
a  citizen  of  the  United  States,  residing  at 
Evanston,  in  the  county  of  Cook  and  State 
6  of  Illinois,  have  invented  new  and  useful 
Improvements  in  Composition  Wall  Board 
and  Methods  of  Making  the  Same,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  improvements 
10  in  composition  wallboard  and  the  method  of 
making  the  same. 

Wallboard  has  been  made  from  calcined 
gypsum,  or  a  mixture  of  calcined  gypsum 
and  sawdust,  encased  between  covers  of 
15  paper  and  made  in  such  a  form  that  it  may 
be  attached  to  the  studding  of  a  building 
and  be  ready  for  papering  or  painting  with¬ 
out  the  necessity  of  first  giving  it  a  coat  of 
plaster. 

20  It  is  an  object  of  this  invention  to  pro¬ 
duce  a  wallboard  of  the  same  characteristics, 
having  the  same  use  as  the  calcined  gypsum 
or  composition  wallboard  above  described, 
and  the  additional  advantage  of  being  of 
25  considerably  less  weight. 

Plaster  wallboard,  as  now  made,  using 
calcined  gypsum  and  sawdust,  or  similar 
organic  aggregates,  weighs  between  1750 
to  2000  pounds,  when  3/8"  thick,  per  thou- 
80  sand  square  feet.  At  present  it  is  customary 
to  lighten  the  weight  of  said  board  by  in¬ 
corporating  with  the  gypsum  filler  a  saw¬ 
dust  addition,  usually  from  five  to  ten  per 
cent  by  weight,  and  it  is  an  object  of  tnis 
35  invention  to  further  lighten  the  board  by 
replacing  a  part  of  the  gypsum  itself  with 
some  suitable  light  weight,  fireproof  min¬ 
eral. 

I  have  discovered  that  diatomaceous  earth 
40  may  be  advantageously  employed  for  this 
urpose.  Powdered  calcine  gypsum,  in  its 
ry  state,  loose,  weighs  between  sixty  and 
seventy  pounds  per  cubic  foot,  while  dia¬ 
tomaceous  earth  in  the  same  state  weighs 
45  between  six  and  twelve  pounds  per  cubic 
foot.  Diatomaceous  earth  is  a  natural 
product  known  to  the  chemical  industy  as 
kieselguhr,  guhr,  infusorial  earth,  siliceous 
earth,  diatomaceous  earth,  fossil  flour,  tripo- 
50  lite,  tripoli  and  also  by  the  commercial  trade 
name  of  celite.  It  is  a  soft,  white,  earthy 
rock,  or  conglomerant  composed  of  siliceous 
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skeletons  of  small  aquatic  plants,  known  as 
diatoms,  consisting  mainly  of  silica  and  sili¬ 
cates  in  varying  proportions,  and  is  capable  55 
of  taking  and  holding  four  times  its  weight 
of  water. 

Diatomaceous  earth  fulfills  the  require¬ 
ments  of  such  a  mineral,  except  that  mix¬ 
tures  of  it  and  gypsum  in  the  plastic  state  50 
do  not  adhere  to  the  paper  forming  the  outer 
coverings  of  such  wallboards  when  the 
boards  are  dried.  In  the  trade  this  effect 
is  known  as  “peeling”  and  the  boards  are 
known  as  “peelers”,  that  is,  where  the  cover-  55 
ing  material  is  not  particularly  well  at¬ 
tached  to  the  mineral  filler.  In  practice,  the 
mixture  of  gypsum  and  sawdust  alone  when 
mixed  into  the  plastic  state,  sticks  to  this 
covering  material  and  does  not  peel  when  70 
dried.  This  improved  method  of  producing 
wallboard  keeps  the  diatomaceous  earth 
from  contact  with  the  paper,  by  providing 
each  of  the  outer  paper  coverings  with  a 
thin  coating  of  gypsum  in  its  plastic  state,  75 
and  the  diatomaceous  earth  mixture  form¬ 
ing  the  inner  core,  is  placed  between  these 
two  gypsum-coated  covering  papers.  Con¬ 
sequently,  the  paper  does  not  peel,  for  the 
dried  finished  board  still  furnishes  gypsum  80 
paper  contact  only.  Thus  by  giving  the 
mineral  core  the  proper  composition  of 
gypsum  and  diatomaceous  earth,  almost  any 
variation  in  the  weight  of  the  board  can 
be  secured,  and  still  the  covering  material  85 
can  be  just  as  firmly  attached  to  the  board 
as  ordinary  wallboard. 

In  a  finished  wallboard,  3/8"  thick,  the 
two  paper  covers  would  represent  2/32", 
the  gypsum  coating  to  each  one  4/32"  90 
(1/16"  on  each  cover)  and  the  inner  core  of 
diatomaceous  earth  mixture  would  be  6/32" 
or  1/2  the  thickness  of  :he  board.  If  the 
diatomaceous  earth  mixture  used  as  the  core 
weighs  10  pounds  per  cubic  foot  which  is  95 
1/6  the  weight  of  gypsum,  and  the  wall- 
board  has  half  of  its  volume  made  up  of 
the  core  there  this  wallboard  would  weigh 
approximately  one-half  the  weight  of  a 
gypsum  wallboard  plus  the  weight  of  the  100 
diatomaceous  earth  mixture  core,  or  1000 
pounds  plus  167  pounds  making  a  total  of 
1167  pounds  per  thousand  square  feet  of  the 
improved  board,  3/8"  thick. 
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The  composition  of  the  core  may  be  dia- 
tomaceous  earth  alone,  a  mixture  of  the 
earth  with  calcined  gypsum,  a  mixture  of 
the  earth  with  calcined  gypsum  and  saw- 
5  dust,  or  a  mixture  of  the  earth  with  an  ad¬ 
hesive  to  give  it  rigidity  when  dry,  in  pro¬ 
portion  to  the  weight  desired. 

While  the  preferred  form  of  article  pre¬ 
ferred  form  of  core,  and  a  suitable  and  pre- 
10  ferred  means  for  manufacture  are  illus¬ 
trated  on  the  attached  sheet  of  drawing,  it 
is  to  be  understood  that  detail  changes,  such 
as  the  thickness  of  the  core  or  bonding  lay¬ 
ers  or  the  proportions  of  the  core  mixture, 
15  or  different  method  of  distributing  the 
plastic  materials  onto  the  bed,  may  be  made 
without  departing  from  the  scope  of  this 
invention. 

In  the  drawings : 

20  Figure  1  is  a  view  of  side  elevation,  with 
parts  broken  away,  of  a  form  of  machinery 
that  may  be  used  in  the  fabrication  of  the 
composition  wallboard  in  accordance  with 
this  invention. 

25  Figure  2  is  a  view  in  section  of  this  im¬ 
proved  wallboard,  with  parts  broken  away, 
illustrating  the  composition  and  the  folded 
longitudinal  edges. 

The  machine  illustrated  is  of  the  usual 
30  general  construction  as  heretofore  used  in 
the  manufacture  of  plaster  wallboard  and 
comprises  a  base  1  with  spaced  apart  sup¬ 
ports  2  supporting  rolls  of  paper  3  of  the 
proper  width  and  character  for  the  cover 
35  sheets  4  and  5  of  the  wallboard.  An  end¬ 
less  belt  6  passes  over  rollers  on  the  base 
which  supports  the  bottom  cover  sheet  4  be¬ 
tween  the  supports  2  and  the  encased  board 
after  it  leaves  the  forming  mechanism  7. 
40  The  forming  mechanism  comprises  means 
for  turning  over  the  edges  of  the  lower  cover 
sheet  4  to  enclose  the  edges  of  the  wallboard 
before  the  feeding  of  the  upper  cover  sheet 
5  thereover,  all  of  which  construction  is  well 
45  known  in  this  art. 

Conveyors  7  and  8  are  provided  adjacent 
each  paper  roll  support  2  with  a  third  con¬ 
veyor  9  interposed  between  them.  These 
conveyors  are  all  of  the  same  general  con- 
50  struction  and  used  in  conveying  a  plastic 
mixture  of  calcined  gypsum,  sawdust  and 
water  and  depositing  the  plastic  mass  upon 
the  bottom  cover  sheet  in  the  fabrication  of 
plaster  wallboard,  however,  in  this  case,  the 
45  outer  conveyors  are  ntiligpd  to  deposit  a  thin 
layer  of  calcined  gypsum  10  while  the  inter¬ 
mediate  conveyor  deposits  a  plastic  mass  of 
diatomaceous  earth  mixture  forming  a  core 
11*  The  three  conveyors  are  spaced  sufficient 
•o  distances  apart  to  allow  sufficient  set  of  the 
plastic  bottom  layer  on  the  under  cover  sheet, 
of  the  core  mixture  and  of  the  plastic  upper 
layer  thereon  and  allow  of  the  spreading  of 
each,  preferably  by  spreading  rolls  12,  with- 
•6  out  intermingling  the  ingredients  before  the 


application  of  the  upper  cover  sheet  The 
remainder  of  the  machine  is  preferably  of 
the  usual  construction. 

It  is  therefore  seen  that  by  this  method 
a  composition  wallboard  is  formed  which  70 
comprises  a  core  11  lighter  in  weight  than 
calcined  gypsum  having  a  layer  10  on  each 
side  that  bonds  thereto  and  to  the  cover 
sheets. 

What  I  claim  is;  75 

1.  A  composition  wallboard  comprising 
cover  sheets  with  layers  of  cementitious  ma¬ 
terial  bonded  thereto  and  a  core  of  lighter 
plastic  material  bonded  to  said  layers. 

2.  A  composition  wallboard  comprising  80 
cover  sheets  with  layers  of  calcined  gypsum 
bonded  thereto  and  a  core  of  lighter  plastic 
material  therebetween  and  bonded  thereto. 

3.  A  composition  wallboard  comprising 
cover  sheets  with  layers  of  calcined  gypsum  85 
bonded  thereto  and  a  core  of  a  diatoma¬ 
ceous  earth  mixture  therebetween. 

4.  A  composition  wallboard  comprising 
a  core  of  bonded  diatomaceous  earth  with  a 
thin  layer  of  calcined  gypsum  on  each  side  90 
bonded  thereto  and  cover  sheets  bonded  to 
the  gypsum  layers. 

5.  The  method  of  fabricating  composition 
wallboard  comprising  the  provision  of  a 
cover  sheet,  the  depositing  thereon  of  a  layer  95 
of  plastic  cementitious  material  adapted  to 
bond  thereto,  the  depositing  on  sucn  layer 

of  a  core  of  lighter  plastic  material  adapted 
to  bond  with  said  layer,  the  depositing  upon 
the  core  of  a  layer  of  the  same  material  as  100 
the  first  and  the  laying  of  a  second  cover 
sheet  over  said  last  layer. 

6.  The  method  of  fabricating  composition 
wallboard  comprising  the  provision  of  a 
cover  sheet,  the  depositing  thereon  of  a  layer  105 
of  plastic  calcined  gypsum  thereon,  the  de¬ 
positing  on  such  layer  of  a  core  of  lighter 
plastic  material  adapted  to  bond  thereto,  the 
depositing  uporrtHe  core  of  a  layer  of  plas¬ 
tic  calcined  gypsum  and  the  laying  of  a  sec-  110 
ond  cover  sheet  over  said  last  layer. 

7.  The  method  of  fabricating  composition 

wallboard  comprising  the  provision  of  a 
cover  sheet,  the  depositing  of  a  layer  of  plas¬ 
tic  calcined  gypsum  thereon,  the  depositing  115 
on  such  layer  of  a  core  of  plastic  diatoma¬ 
ceous  earth  mixture,  the  depositing  upon  the 
core  of  a  layer  of  plastic  calcined  gypsum 
and  the  laying  of  a  cover  sheet  upon  said  last 
layer.  120 

8.  The  method  of  fabricating  composition 
wallboard  comprising  the  provision  of  a 
cover  sheet,  the  forming  of  a  thin  layer  of., 
plastic  calcined  gypsum  thereon,  the  form¬ 
ing  of  a  core  of  plastic  bonded  diatoma-  125 
ceous  earth  thereon,  the  forming  of  a  thin 
layer  of  plastic  calcined  gypsum  upon  the 
said  core  and  the  provision  of  a  sheet  upon 

the  last  layer. 

HARRY  E.  BROOKBY. 
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To  all  a' how  it  ?va\j  concern: 

Bo  it  known  that  I.  Harry  E.  Brookiiy.  a 


citizen  of  the  United  States,  residing  at 
Evanston,  in  the  county  of  Cook  and  State 
6  of  Illinois,  have  invented  new  and  useful 
Improvements  in  Processes  for  the  Manu¬ 
facture  of  Dilute  Solutions  of  Magnesium 
Sulphate,  of  which  the  following  is  a  speci¬ 
fication. 

1°  This  invention  relates  to  a  process  for  the 
manufacture  of  a  dilute  solution  of  mag¬ 
nesium  sulphate  for  use  in  the  commercial 
production  of  magnesium  oxide. 

Magnesium  oxide  when  mixed  with  a  so- 
15  lution  of  magnesium  chloride  becomes  a 
hard,  dense  and  stone  like  material. 

A  commercial  method  of  producing  mag¬ 
nesium  oxide  for  this  purpose  consists  in 
mixing  commercial  hydrated  magnesia  or 

on  •  #  c? 

hydrated  dolomitic  lime,  with  an  excess  of 
a  dilute  solution  of  magnesium  sulphate  in 
a  large  mixing  tank  having  a  constantly 
moving  agitator.  The  proportion  of  sul¬ 
phuric  acid  radical  in  the  magnesium  sul- 
phate  must  l>e  present  in  sufficient  quantity 
to  combine  with  all  of  the  calcium  oxide  in 
the  lime,  converting  it  into  gypsum,  and  the 
magnesium  of  the  magnesium  sulphate  is 
converted  into  partially  hydrated  magnesi- 
r>0  nm  oxide.  At  the  end  of  the  reaction  the 
gypsum  and  partially  hydrated  magnesium 
oxide  are  precipitated  and  as  the  solubility 
of  gypsum  is  greater  than  the  other  precipi¬ 
tate  it  is  dissolved  and  decanted  leaving  a 
sludge  of  partially  hydrated  magnesium  ox¬ 
ide  which  is  dried  and  calcined  to  produce 
the  commercial  magnesium  oxide. 

It  is  proposed  in  accordance  with  this  in¬ 
vention  to  change  the  magnesium  oxide 
i0  present  in  dolomitic  lime  to  magnesium 
sulphate  in  a  dilute  solution  adaptable  for 
use  in  the  above  described  commercial  meth¬ 
od  by  adding  to  the  milk  of  dolomitic  lime 
a  solution  of  gypsum,  calcium  sulphate,  as 
43  the  sulphuric  acid  radical  carrier,  and  pass¬ 
ing  gaseous  carbon  dioxide  through  the  mix¬ 
ture.  for  in  a  dilute  solution  the  solubility 
of  gypsum  is  not  substantially  affected  by  the 
presence  of  magnesium  sulphate  in  the  same 
•>0  solution. 


E\r.essed  graphically,  using  equivalent 
weights  and  ignoring  water  of  hydration  in 
flic  compound,  the  reaction  is: 

CaO.Mg()-4-CaS(X-j--2CO-  55. 

2CaC0,+MgS04.  ‘ 

In  carrying  out  this  process  the  dolomitic. 
lime  is  hydrated  in  any  desired  manner  and 
is  suspended  in  water,  making  a  thin  milkv 
solution.  To  this  milk  of  lime  is  added  a 
mixture  of  gypsum  and  water  in  such  pro¬ 
portions  that  the  solution  is  always  saturat¬ 
ed  with  gypsum  and  there  is  some  excess  of 
undissolved  gypsum.  The  gypsum  solution 
and  milk  of  lime  are  mixed  and  passed  {>° 
through  any  desirable  device  for  absorbing 
gaseous  carbon  dioxide,  such  as  an  ordinary 
cooling  tower,  and  in  the  course  of  passage 
of  the  solution  through  this  device  it  meets 
a  current  of  gas  carrying  carbon  dioxide.  ‘  ' 

In  this  process  the  calcium  hydroxide  of 
the  milk  of  lime,  having  a  solubility  of  one 
part  in  six  to  eight  hundred  parts  of  water, 
is  converted  into  calcium  carbonate  having 
a  solubility  of  one  part  in  seventy-seven  *  * 
thousand  parts  of  water.  The  gypsum, 
having  a  solubility  of  substantially  one 
part  in  three  to  six  hundred  parts  of  water, 
reacts  with  the  magnesium  hydroxide,  hav¬ 
ing  a  solubility  of  approximately  one  part  80 
in  one  hundred  and  eleven  thousand  parts 
of  water,  to  form  calcium  carbonate  and 
magnesium  sulphate  luivifig  a  solubility  of 
one  part  in  seventy-seven  thousand  parts  of 
water  and  one  part  in  one  part  of  water,  re-  s3 
spectively.  The  calcium  carbonate  is  then 
sedimented  into  a  sludge  and  the  clear  di¬ 
lute  solution  of  magnesium  sulphate  is  de¬ 
canted  and  ready  for  use  in  the  commercial 
method  described.  By  thus  employing  this  00 
dilute  solution  in  the  presence  of  carbon  di¬ 
oxide.  the  sulphuric  acid  radical  of  the  gyp¬ 
sum  can  be  attached  to-the  magnesium  of  the 
magnesium  oxide  present  to  yield  magnesi¬ 
um  sulphate.  # 

i  It  is  recognized  that  this  is  not  a  process 
for  the  commercial  production  of  magnesi¬ 
um  sulphate  crystals,  epsom.  salts,  for  the 
market,  as  the  cost  of  evaporating  and  con¬ 
centrating  such  a  dilute  solution  for  crystal- 


lization  would  be  prohibitive.  The  dilute 
solution  as  produced  by  this  invention  is  for 
the  particular  use  in  conjunction  with  the 
commercial  method  first  described  and  makes 
5  that  method  and  this  process  independent  of 
an  outside  source  of  sulphuric  acid  radical 
in  the  production  of  magnesium  oxide. 

The  calcium  sulphate  solution  decanted 
from  the  magnesium  oxide  sludge  in  the 
10  commercial  method  described  can  be  used  as 
the  sulphuric  acid  radical  carrier  in  this 
vrocess  by  the  addition  of  gypsum  to  pro¬ 
duce  the  proper  proportions  needed.  This 
gypsum  can  of  course  be  made  by  the  action 
1  of  sulphuric  acid  on  limestone  or  can  be  the 


native  gypsum  ground  sufficiently  fine  to 
give  a  suitable  surface  factor. 

What  I  claim  is: 

The  process  of  manufacturing  magnesium 
sulphate  in  solution,  consisting  in  hydrat-  20 
ing  dolomitic  lime,  suspending  it  in  water, 
adding  thereto  a  saturated  solution  of  gyp¬ 
sum  carrying  an  ex(*ess  of  gypsum  crystals 
to  maintain  solution,  passing  gaseous  carbon 
dioxide  through  the  mixed  solutions,  sedi-  25 
menting  the  calcium  carbonate  into  a  sludge, 
and  decanting  the  clear  solution  of  magnesi¬ 
um  sulphate. 
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APPARATUS  FOR  MAKING  LAP-EDGED  PLASTER  SHEATHING  BOARD. 

Application  filed  March  20,  1922.  Serial  No.  545,231. 


This  invention  relates  to  improvements  in 
composite  boards  and  more  particularly  to 
.  lap  edged  plaster  sheathing  Doard  and  the 
method  and  apparatus  for  making  the  same, 
ft  It  is  an  object  of  this  invention  to  pro¬ 
vide  a  method  and  apparatus  for  making 
paper  covered  plaster  sheathing  board  the 
longitudinal  edges  of  which  are  so  formed 
as  to  lap  over  each  other  when  placed  to- 
"*  gether  as  described  more  particularly  in  my 
divisonal  application  Serial  No.  605,896, 
filed  December  9,  1922.  It  has  been  found 
the  plaster  board  can  be  used  to  great  ad¬ 
vantage  in  the  construction  of  frame  houses 
1  r>  by  applying  it  as  a  sheathing  over  the  stud¬ 
ding  before  the  clap  board,  stucco  or  pebble 
dash  outside  finish  is  applied.  Heretofore 
a  wooden  sheathing  has  generally  been  used 
preferably  of  the  ship  lap  type  having  the 
91 '  horizontal  ed^es  gained  out  on  opposite 
sides  so  that  the  bottom  of  each  board  will 
overlap  the  top  of  the  one  next  below  to 
form  a  water  sned. 

The  advantages  of  a  plaster  board  with 
VJi  overlapped  horizontal  edges  for  a  sheathing 
of  this  character  are  obvious  as  such  a 
sheathing  will  not  only  form  a  water  shed 
but  will  be  fire  proof,  damp  proof  and  will 
not  be  affected  by  changes  in  atmosphere  or 
80  temperature. 

While  the  preferred  forms  of  this  inven¬ 
tion  are  illustrated  on  the  accompanying 
sheets  of  drawings,  it  is  to  be  understood 
that  minor  detail  changes  may  be  made 
without  departing  from  the  scope  thereof. 

In  the  drawings: 

Figure  1  is  a  view  in  side  elevation  of  a 
machine  constructed  in  accordance  with  this 
invention,  with  parts  broken  away,  for  mak¬ 
ing  a  form  of  lap  edged  plaster  sheathing, 
board. 

Figure  2  is  a  top  plan  view  of  Figure  1. 
Figure  3  is  a  view  in  vertical  section  taken 
on  the  line  3 — 3,  Figure  1. 

Figure  4  is  a  similar  view  taken  on  the  > 
line  4 — 4  Figure  1. 

Figure  5  is  a  view  in  transverse  section, 
through  a  form  of  lap  edged  plaster  sheath¬ 
ing  board  with  the  central  portion  broken 
away,  as  formed  by  the  machine  illustrated 
by  Figures  1  to  4  inclusive,  in  which  the  lon¬ 
gitudinal  edges  are  tapered  from  the  same 
face  of  the  board  to  the  opposite  face. 

Figure  6  is  a  similar  view  of  another  form 
m  which  the  longitudinal  edges  are  tapered 
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from  faces  opposite  each  other  to  the  other 
face. 

Figure  7  is  a  detail  view  in  transverse 
'vertical  section  through  the  meeting  hori¬ 
zontal  or  longitudinal  edges  of  two  adja-  60 
cent  boards  illustrating  their  joint  and  ap- 
P^?k°n  to  the  studding  of  a  house. 

Figure  8  is  a  view  in  vertical  section 
through  a  machine  adapted  to  form  the 
plaster  board  having  the  longitudinal  edges  65 
tapered  from  faces  opposite  each  other,  just 
before  the  top  cover  sheet  is  applied,  and 
would  correspond  to  a  section  taken  on  the 
line  8— 8,  Figure  1. 

Figure  9  is  a  view  similar  to  Figure  3  of  70 
a  machine  adapted  to  form  this  modified 
edge. 

Figure  10  is  a  view  similar  to  Figure  4  of 
this  modified  machine. 

Figure  11  is  a  view  similar  to  Figure  1  of  75 
a  machine  modified  to  form  depressed  ed<»e 
portions. 

Figure  12  is  a  top  plan  view  of  Figure  11. 

Figure  13  is  a  view  in  vertical  section 
taken  on  the  line  13—13,  Figure  11.  80 

Figure  14  is  a  similar  view  taken  on  the 
line  14 — 14,  Figure  11. 

Figure  15  is  a  view  in  transverse  section 
through  another  form  of  lap  edged  plaster 
sheathing  board,  with  the  central  portion  65 
broken  away,  as  formed  by  the  machine  il¬ 
lustrated  by  Figures  11  to  14  inclusive,  in 
which  the  longitudinal  edges  on  the  same 
face  are  depressed  parallel  to  the  other  face. 

Figure  16  is  a  similar  view  of  another  00 
form  in  which  the  longitudinal  edges  are 
depressed  on  faces  opposite  each  other  and 
are  parallel  to  the  other  face. 

Figure  17  is  a  derail  view  in  transverse 
vertical  section  through  the  meeting  hori-  95 
zontal  or  longitudinal  edges  of  two  adjacent 
boards  having  the  d«-  ressed  edge  portions, 
illustrating  their  joint  and  application  to 
the  studding  of  the  house. 

Figure  18  is  a  view  in  vertical  section 
through  a  machine  adapted  to  form  the 
plaster  sheathing  board  having  the  longitu¬ 
dinal  edges  depressed  o:i  faces  opposite  each 
other  and  parallel  to  the  other  face,  just  be¬ 
fore  the  top  cover  sheet  is  applied  and  would  103 
correspond  to  a  section  taken  on  the  line 
18—18,  Figure  11. 

Figure  19  is  a  view  similar  to  Figure  13 
of  a  machine  adapted  to  form  this  modified 
edge,  110 
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Figure  20  is  a  view  similar  to  Figure  14 
of  this  modified  machine. 

Plaster  board  comprising  a  plaster  body 
with  a  covering  of  paper  over  the  flat  sur- 
ft  faces  on  each  face  and  enclosing  the  longitu¬ 
dinal  edges  has  been  made  by  continuous 
means  and  when  cut  in  uniform  lengths  has 
been  applied  to  the  studding  of  buildings  as 
a  subslitute  for  laths  to  be  plastered  over 
to  form  walls  and  the  more  recently  devel¬ 
oped  plaster  wallboard  is  applied  and  paint¬ 
ed  or  papered  without  first  plastering  over. 
Plaster  board  has  also  been  applied  as  a 
sheathing  for  buildings  under  the  clap  board 
15  or  stucco  or  other  outer  covering.  With  a 
stucco  outer  finish  the  ordinary  form  of 
plaster  board  is  satisfactory  but  when  used 
as  a  sheathing  under  clap  boards  plaster 
board  on  account  of  the  abutting  edges  does 
20  not  make  as  good  a  sheathing  as  the  wooden 
ship  lap  board.  In  order  to  make  plaster 
board  more  desirable  than  ship  lap,  on  ac¬ 
count  of  its  inherent  properties,  for  sheath¬ 
ing  under  clap  boards,  this  invention  con- 
25  templates  a  plaster  board  or  plaster  wall- 
board  having  a  plaster  body  covered  on  each 
side  and  about  the  longitudinal  edges  by  pa¬ 
per  and  having  the  longitudinal  edges  so 
formed  that  a  portion  of  each  board  will 
30  overlap  the  top  of  the  board  below  it  when 
used  for  sheathing  and  will  form  a  water 
shed  in  the  same  manner  as  ship  lap  boards. 

In  carrying  out  this  invention  a  machine 
is  employed  that  is  very  similar  in  principle 
35  to  that  disclosed  in  the  C.  R.  Birdsey  Pat¬ 
ent  1,383,255  of  June  28,  1921,  with  certain 
changes  and  additions,  as  will  be  hereinafter 
described,  to  adapt  it  to  the  formation  of 
this  particular  lap  edged  plaster  sheathing 
40  board. 

Figure  1  illustrates  the  board  forming  end 
of  such  a  machine  which  comprises  a  suit¬ 
able  endless  conveyor  1  traveling  over  pul¬ 
leys  2  mounted  on  a  frame  or  table  3.  A 
45  sheet  4  of  paper  or  other  suitable  covering 
material  is  fed  onto  the  conveyor  from  a  sup¬ 
ply  roll  5.  As  shown,  the  cover  sheet  4  ex¬ 
tends  over  and  is  supported  by  the  conveyor 
1  and  means  is  provided  for  discharging 
60  stucco,  plaster,  or  other  plastic  material  6 
on  the  sheet,  such  means  preferably  com¬ 
prises  a  conveyor  7  for  receiving  the  stucco 
and  delivering  it  :a  a  plastic  state.  Since 
conveyors  for  this  purpose  with  means  for 
65  rendering  the  stucco  plastic  are  old  in  this 
art  and  forms  no  part  of  this  invention  there 
is  no  necessity  for  further  illustrations  or 
descriptions. 

At  each  side  of  the  table  3,  adjacent  the 
00  conveyor  1,  is  a  member  8  arranged  to  en¬ 
gage  the  edges  4'  of  the  sheet  and  fold  or 
turn  the  edges  up,  maintains  them  in  the 
turned  up  position  as  the  plastic  stucco  is 
deposited  from  the  conveyor  7  and  after  the 
65  plastic  stucco  has  spread  over  the  surface  of 


the  sheet  to  the  turned  up  edges,  then  turn 
or  fold  the  edges  down  over  the  body  of  the 
stucco.  This  means  of  folding  the  edges  of 
the  sheet  over  the  plastic  body  also  being 
old  in  the  art,  further  description  or  illus-  70 
tration  is  not  necessary. 

As  the  sheet  with  the  stucco  enclosed  by 
the  folded  over  edges  leaves  the  folding  mem¬ 
ber  8  it  passes  between  rolls  9  and  10  ar¬ 
ranged  on  opposite  sides  of  this  conveyor,  75 
one  above  the  other.  A  sheet  11  of  paper 
or  other  suitable  covering  material  is  fed 
onto  the  upper  roll  9  from  a  supply  roll  12 
and  is  passed  over  and  under  this  roll  to 
form  the  upper  cover  sheet  of  the  plaster  so 
board. 

The  lower  roll  10  over  which  the  conveyor 
travels  is  cylindrical  in  form  similar  to  the 
conveyor  supporting  pulleys  2  and  the  lower 
cover  sheet  4  resting  on  the  conveyor  will  86 
be  flat  between  the  folded  over  edges.  In 
order  to  taper  the  board  along  the  longitu¬ 
dinal  edges  from  the  turned  up  edge  to¬ 
ward  the  center  of  the  body  of  the  stucco, 
the  fold  at  the  edges  makes  an  abrupt  turn  00 
to  form  the  outer  or  longitudinal  edge  and 
is  then  folded  at  an  angle  to  the  bottom  sheet 
on  the  conveyor,  which  form  is  imparted 
during  the  passage  of  the  edges  of  the  sheet 
through  the  members  8.  The  upper  roll  9  ap-  95 
plies  the  top  cover  sheet  11  to  the  upper  sur¬ 
face  of  the  stucco  body  as  it  passes  under  the 
roll  and  causes  the  stucco  to  be  spread  evenly 
between  the  cover  sheets  to  form  a  board  of 
uniform  thickness  except  at  the  tapered  Ion-  100 
gitudinal  edges.  The  top  cover  sheet  11  is  of 
such  width  that  when  it  is  applied  it  extends 
from  a  point  adjacent  one  longitudinal  edge 
to  a  point  adjacent  the  opposite  edge  and  its 
edges  lay  over  and  contact  with  the  tapered  105 
angular  folds  of  the  bottom  sheet.  To  bend 
the  edges  11'  of  the  top  cover  sheet  and  ap¬ 
ply  them  to  the  tapered  edges  as  enclosed  by 
the  bottom  sheet,  the  ends  of  the  upper  roll 
9  are  uniformly  tapered  outwardly  on  a  con-  lio 
slant  increasing  diameter,  so  that  the  angle 
of  the  conical  surface  13  to  the  main  cylin¬ 
drical  portion  of  the  roll  will  correspond  to 
the  angle  of  the  tapered  ends  to  the  flat 
body  between  them.  As  the  edge  portions  115 
of  the  upper  cover  sheet  11  are  bent  down¬ 
wardly  towards  these  edges  and  laid  over  the 
folded  in  portions  of  the  bottom  sheet  which 
enclose  the  plastic  body  therein  at  the  time 
both  sheets  pass  through  or  between  the  rolls  120 
9  and  10  the  pressure  on  the  stucco  banked  • 
up  on  the  lower  sheet  before  the  upper  roll 
9  will  insure  the  filling  in  of  the  tapered 
ed<*es  and  main  body  between  the  two  sheets 
an<l  at  the  same  time  sufficient  stucco  will  125 
flow  between  the  bent  down  edge  portions  of 
the  upper  sheet  and  folded  in  edge  portions 
of  the  lower  sheet  to  bond  them  together. 

In  order  to  insure  the  bonding  between  these 
portions  of  the  cover  sheets  and  maintain  the  130 
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tapered  contour  of  the  edge#  while  the  plas¬ 
tic  body  is  beginning  to  set,  an  ironing  or 
pressing  means  is  provided  to  continue  over 
each  tapered  edge  portion  from  the  time  the 
5  board  leaves  the  forming  rolls  9  and  10  until 
the  edges  of  the  cover  sheets  are  bonded  and 
the  plastic  body  set  sufficiently  to  maintain 
its  shape  without  forming  means.  This 
means  for  continuing  the  shape  of  the  edges 
10  preferably  comprises  an  endless  belt  14  on 
each  side  of  the  table  mounted  to  travel  over 
angularly  disposed  pressure  rollers  15 
mounted  in  any  desired  manner  so  that  the 
contacting  surfaces  of  the  belts  are  parallel 
15  to  the  tapers  formed  at  the  edges  and  will 
maintain  constantly  the  form  imparted 
thereto  by  the  forming  rolls  9  and  10. 

The  table  and  conveyor  are  of  such  length 
that  the  continuously  formed  board  after 
20  passing  beyond  the  edge  ironing  devices  will 
allow  the  plastic  body  to  sot  sufficiently  to 
be  cut  off  in  desired  lengths  and  be  trans¬ 
ported,  without  deforming  its  shape,  to  kilns 
where  the  sot  is  completed  and  excess  mois- 
25  ture  removed  to  complete  the  product. 

Figure  5  illustrates  a  section  taken  at 
right  angles  to  the  bottom  cover  sheet  and  at 
right  angles  to  the  longitudinal  edges  from 
which  it  rs  seen  that  the  longitudinal  edges  are 
30  tapered  from  the  same  face  of  the  board  to 
the  other  face  and  the  entire  tapered  portion 
is  enclosed  by  the  fold  4'  of  the  bottom 
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cover  sheet  4  and  also  covered  by  the  edge 
portion  11'  of  the  top  cover  sheet  11.  It  is 
33  contemplated  to  employ  this  plaster  sheath¬ 
ing  board  by  applying  the  longitudinal  edges 
horizontally  against  the  studding  of  the 
frame  of  the  building  and,  by  reversing  the 
flat  surface  of  every  other  board  in  a  vertical 
40  direction,  the  adjacent  tapered  edges  will 
overlap  and  the  overlapped  joints  nailed  to 
the  studding  16.  as  shown  in  Figure  7.  It 
is  to  be  noted  here  that  the  nail  securing 
the  horizontal  edges  will  pass  through  three 
45  thicknesses  of  paper  in  each  board.  In  this 
form  when  applied  as  sheathing  only  one 
half,  or  every  other  horizontal  jointure,  will 
provide  water  shed  joints.  It  is  therefore, 
contemplated  by  this  invention  to  form  a 
50  plaster  sheathing  board  in  which  the  longi¬ 
tudinal  edges  are  tapered  from  faces  op¬ 
posite  each  other  to  the  other  face,  as  shown 
in  Figure  6,  so  that  the  boards  so  formed 
when  applied  as  sheathing  need  not  be  re- 
versed  and  the  lower  horizontal  edge  of  each 
will  lay  over  or  lap  the  top  horizontal  edge 
of  the  board  next  below  it  and  each  hori¬ 
zontal  joint  will  be  a  water  shed,  making  a 
most  desirable  sheathing  to  be  used  with 
r,°  clap  boards. 

The  machine  to  form  this  type  of  tapered 
edge,  while  remaining  the  same  in  princi¬ 
ple  as  the  one  above  described,  is  modified  to 
a  certain  degree,  and  since  the  changes  are 
03  but  slight  the  entire  machine  is  not  illus¬ 


trated  and  only  the  changes  shown.  As  the 
edges  are  tapered  from  opposite  faces  uni¬ 
formly  they  are  parallel  and  as  the  same 
amount  of  paper  is  employed  in  the  l>ottom 
cover  sheet  and  each  edge'portion  is  turned  70 
up  and  then  folded  over  the  plastic  body,  it  is 
only  necessary  to  make  certain  changes  on 
one  side  of  the  machine.  It  is  contemplated 
to  utilize  the  conveyor  1  to  form  the  taper 
on  one  edge  of  the  bottom  cover  sheet  bv  75 
applying  a  continuous  wedge  shaped  addi¬ 
tion  17  on  the  upper  side  of  the  conveyor 
adjacent  one  edge  which  addition  or  portion 
of  the  conveyor  increases  uniformly  m 
thickness  towards  the  edge  and  presents  an  so 
inclined  surface  for  the  paper  4  of  the  bot¬ 
tom  sheet  to  rest  upon  which  is  parallel  to  the 
conical  enlargement  13  of  the  oppositely  dis¬ 
posed  end  of  the  upper  forming  roll  9.  The 
weight  of  the  plastic  stucco  will  cause  the  83 
paper,  dampened  by  the  moisture  in  the  stuc¬ 
co.  to  conform  to  the  incline  on  the  edge  of 
the  conveyor  as  it  advances  through  the  fold¬ 
ing  members  8  towards  the  forming  rolls  and 
on  this  side  the  folding  member  is  arranged  90 
to  engage  the  edge  portion  of  the  bottom 
cover  sheet  at  the  top  of  the  inclined  con¬ 
veyor  addition  17  turn  it  up  straight  while 
the  plastic  stucco  is  being  deposited  and  then 
fold  it  down  over  the  stucco  parallel  to  the  95 
main  flat  face  of  the  lower  cover  sheet  rest¬ 
ing  on  the  conveyor  just  before  it  enters 
between  the  forming  rolls.  The  end  of  the 
forming  roll  9  adjacent  the  inclined  conveyor 
addition  17  remains  cylindrical  and  of  the  100 
same  diameter  as  the  main  body  so  that  the 
upper  cover  sheet  11  applied  thereby  is  par¬ 
allel  to  the  main  body  of  the  under  cover 
sheet  to  the  edge  and  lays  over  and  is  bond¬ 
ed  to  the  folded  in  edge  portion  4'  of  the  105 
under  sheet  in  tine  same  manner  as  on  the 
opposite  longitudinal  edge,  as  hereinbefore 
described.  Since  ir  is  necessary  to  insure  the 
continuous  contour  of  both  edges  after  the 
formed  board  ha>  passed  from  the  forming  no 
rolls,  the  continuous  inclined  addition  17,  to 
the  conveyor  wifi  -’pport  the  tapered  por¬ 
tion  of  the  under  er  sheet  resting  thereon 
and  it  may  not  >.  necessary  to  provide  any 
further  mean-  u  :oc;ng  device  on  this  side  115 
of  the  table,  h.>'<  -t.  it  is  preferable  to  do 
so  and  this  dev!.-,  -differs  from  the  one  for 
the  opposite  edg-1  -  dv  in  that  the  contact¬ 
ing  surface  of  the  beir  18  passes  over  roll¬ 
ers  19  arranged  to  be  supported  parallel  to  120 
the  main  fiat  body  of  the  conveyor.  The 
board  then  continues  on  to  the  end  of  the  ma¬ 
chine  and  is  dried  in  the  same  manner  as 
hereinbefore  described. 

While  both  of  the  above  described  ta-  125 
pered  lap  edged  plaster  sueathing  boards 
make  a  very  desirable  sheathing  and  the  lap 
joint  a  greatly  improved  jointure  for  both 
plaster  board  and  wallboards  on  account  of 
the  securing  nails  passing!  rough  six  thick-  130 
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nesses  of  cover  sheet  at  the  point  where  they 
are  link'd  to  the  studding,  yet  a  still  more 
desirable  lap  joint  is  formed  if  the  edge  por¬ 
tion*  are  depressed  parallel  to  the  opposite 
t  face,  instead  of  being  tapered,  for  then  an 
overlap  with  the  adjacent  surface  of  the 
edges  in  contact  with  each  other  will  be  in¬ 
sured  and  the  securing  nail  will  always  pass 
through  contacting  inner  surfaces  of  the 
n>  boards,  irrespective  of  irregularities  in  the 
horizontal  edges  or  any  other  reason  which 
might  prevent  a  perfect  and  continuous  con¬ 
tact  between  tapered  edges. 

ith  this  end  in  view,  the  machine  em- 
i">  ployed  is  very  similar  in  principle  to  that 
described  in  the  C.  R.  Birdsey  Patent  1.383,- 
255  of  June  28,  1021,  with  certain  changes 
and  additions,  as  will  be  hereinafter  de¬ 
scribed,  to  adapt  it  to  the  formation  of  this 
particular  lap  edged  plaster  sheathing  board. 

Figure  11  illustrates  the  board  forming 
end  of  such  a  machine  which  comprises  a 
suitable  endless  conveyor  21,  traveling  over 
pulleys  22  mounted  on  a  frame  or  table  23. 
25  A  sheet  of  paper  or  other  suitable  covering 
material  24  is  fed  onto  the  conveyor  from 
a  supply  roll  25.  As  shown,  the  cover  sheet 
extends  over  and  is  supported  by  the  con¬ 
veyor  and  means  is  provided  for  discharg- 
30  ing  stucco,  plaster  or  other  plastic  material 
2G  on  the  sheet,  such  means  preferably  com¬ 
prising  a  conveyor  27  for  receiving  the  stucco 
and  delivering  it  in  a  plastic  state.  Since 
conveyors  for  this  purpose  with  means  for 
35  rendering  the  stucco  plastic  are  old  in  the 
art  and  form  no  part  of  this  invention, 
there  is  no  necessity  for  further  illustrations 
or  descriptions. 

At  each  side  of  the  table  adjacent  the 
4()  conveyor  is  a  member  28  arranged  to  en¬ 
gage  the  edges  24'  of  the  cover  sheet  and 
fold  or  turn  the  edges  up.  maintain  them  in 
the  turned  up  position  as  the  plastic  stucco  is 
deposited  from  the  conveyor  and  after  the 
43  plastic  stucco  has  spread  over  the  surface 
of  the  cover  sheet  to  the  turned  up  edges, 
then  turn  or  fold  the  edges  down  over  the 
body  of  the  stucco.  This  means  for  folding 
the  edges  of  the  sheet  over  the  plastic  body 
also  being  old  in  the  art  further  illustrations 
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or  descriptions  arc  ^ury. 

As  the  cover  sl.»  •  ■  ih  the  stucco  em¬ 
braced  by  the  fold-  :  >ver  edges  leaves  the 
folding  members  it  passes  tat  ween  rolls  20 
and  30  arranged  on  opposite  sides  of  the 
conveyor,  one  above  the  other,  -v  sheet  of 
paper  or  other  suitable  covering  material  31 
is  fed  onto  the  upper  roll  from  a  supply  roll 
32  and  is  passed  over  and  under  this  roll  to 
form  the  upper  cover  sheet  of  the  plaster 
board.  The  lower  forming  roll  30  over 
which  the  convcvor  travels  is  cylindrical  in 
form  similar  to  the  other  conveyor  support¬ 
ing  pulleys  22  and  the  lower  cover  sheet 
resting  on  the  conveyor  will  be  flat  between 


the  folded  over  edges.  In  order  to  depress  the 
board  along  the  longitudinal  edges  from  the 
turned  up  edge  towards  the  center  of  the 
body  of  the  stucco,  the  turned  up  edge  at  a 
height  of  about  one  half  the  normal  thick-  70 
ness  of  the  completed  board  from  the  bottom 
cover  sheet  is  given  another  abrupt  turn 
and  is  folded  down  over  the  plastic  body 
parallel  to  the  surface  of  the  conveyor, 
which  folding  is  accomplished  during  the  75 
passage  of  the  edges  through  the  forming 
members  28.  The  upper  forming  roll  29  ap¬ 
plies  the  upper  cover  31  to  the  upper  surface 
of  the  plastic  body  as  it  passes  under  the  roll 
and  causes  the  stucco  to  be  spread  evenly  80 
between  the  cover  sheets  to  form  a  board  of 
uniform  thickness  except  at  the  depressed 
longitudinal  edges.  The  upper  cover  sheet 
is  of  such  width  that  when  it  is  applied  it 
extends  from  a  point  adjacent  one  longitu-  85 
dinal  edge  to  a  point  adjacent  the  opposite 
edge  and  its  edges  lay  over  and  contact  with 
the  depressed  folds  of  the  under  cover  sheet. 

To  depress  the  edges  of  the  upper  cover  sheet 
and  apply  them  to  the  depressed  edge  as  en- 
closed  by  the  under  cover  sheet,  the  ends 
of  the  upper  forming  roll  may  be  enlarged 
integrally  or,  as  shown,  may  be  surrounded 
by  belts  34  about  one  half  the  normal  thick¬ 
ness  of  the  finished  board  so  that  these  en-  w 
largements  will  correspond  to  the  depres¬ 
sions  in  the  folded  over  edges  of  the  under 
cover  sheet  and  the  paper  31'  of  the  upper 
cover  sheet  passing  over  the  enlargements 
as  it  continues  under  the  roll  in  contact 
with  the  plastic  body  will  be  bent  over  the 
inner  surfaces  of  the  enlargements  to  contact 
with  the  upper  surface  of  depressed  folded 
over  edges  of  the  lower  cover  sheet  and  as 
this  occurs  at  the  time  both  cover  sheets  pass  l°5 
through  or  between  the  forming  rolls  the 
pressure  on  the  stucco  banked  up  on  the  low¬ 
er  sheet  before  the  upper  roll  will  cause  it 
to  fill  in  the  depressed  edges  and  main  body, 
between  the  two  cover  sheets  and  at  the  same  110 
time  sufficient  stucco  will  flow  between  the 
folded  over  edge  portions  of  the  under  cov¬ 
er  sheet  and  depressed  edge  portions  of  the 
upper  sheet  to  bond  them  together.  In  or¬ 
der  to  insure  the  bonding  between  these  por-  l15 
tions  of  the  cover  sheets  and  maintain  the. 
depressed  contour  of  the  edges  while  the 
plastic  body  is  beginning  to  set  an  ironing 
or  pressing  means  is  provided  to  continue 
over  each  depressed  edge  portion  from  the  l20 
time  the  board  leaves  the  forming  rolls  until 
the  edges  of  the  cover  sheets  are  bonded  and 
the  plastic  body  set  sufficiently  to  maintain 
its  shape  without  forming  means.  This 
means  for  continuing  the  shape  of  the  edge  l25 
preferably  comprises  an  endless  belt  34  on 
each  side  of  the  table  mounted  to  travel 
over  pressure  rollers  35  mounted  in  any  de¬ 
sirable  manner  so  that  the  surfaces  of  the 
belts  arc  parallel  to  the  conveyor  and  con-  130 
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tact  with  the  edges  and  maintain  the  de¬ 
pressions  formed  therein  by  the  forming 
rolls.  It  is  preferable  to  continue  the  press¬ 
ing  belts  about  the  upper  forming  roll,  as 
5  shown  so  that  each  belt  not  only  forms  the 
depression  in  the  edge  in  the  first  instance 
but  continues  to  maintain  the  depression  so 
formed  until  the  edges  are  bonded  and  the 
piaster  body  partially  set. 

10  The  table  and  conveyor  are  of  such 
length  that  the  continuously  formed  board 
after  passing  beyond  the  ironing  devices  will 
allow  the  plastic  body  to  set  sufficiently  to  be 
cut  off  in  desired  lengths  and  be  transported, 
15  without  deforming  its  shape,  to  kilns  where 
the  set  is  completed  and  excess  moisture  re¬ 
moved  to  complete  the  product. 

Figure  15  illustrates  a  section  taken  at 
right  angles  to  the  bottom  cover  sheet  and 
20  at  right  angles  to  the  longitudinal  edges 
from  which  it  is  seen  that  the  longitudinal 
edges  are  depressed  from  the  same  face  of 
the  board  parallel  to  the  other  face  and  the 
entire  depressed  portion  is  enclosed  by  the 
25  fold  24'  of  the  bottom  cover  sheet  24  and 
also  covered  by  the  edge  portion  31'  of  the 
top  cover  sheet  31.  It  is  contemplated  to 
employ  this  plaster  sheathing  board  by  ap¬ 
plying  the  longitudinal  edges  horizontally 
30  against  the  studding  of  the  frame  of  the 
building  and,  by  reversing  the  flat  surface 
of  every  other  board  in  a  vertical  direction, 
the  adjacent  depressed  edges  will  overlap 
and  the  overlapped  joints  nailed  to  the  stud- 
35  ding  36,  as  shown  in  Figure  17.  It  is  to  be 
noted  here  that  the  nail  securing  the  hori¬ 
zontal  edges  will  pass  through  three  thick¬ 
nesses  of  paper  in  each  board.  In  this  form 
when  applied  as  sheathing  only  one  half,  or 
40  every  other  horizontal  jointure,  will  provide 
water  shed  joints.  It  is  therefore,  contem¬ 
plated  by  this  invention  to  form  a  plaster 
sheathing  board  in  which  the  longitudinal 
edges  are  depressed  from  faces  opposite  each 
45  other  parallel  to  the  other  face,  as  shown  in 
Figure  16,  so  that  the  boards  so  formed  when 
applied  as  sheathing  need  not  lv  reversed 
and  the  lower  horizontal  edge  of  each  will 
lay  over  or  lap  the  top  horizontal  edge  of 
50  the  board  next  below*  it  and  each  horizontal 
joint  will  be  a  w’ater  shed,  making  a  most 
desirable  sheathing  to  be  used  with  clap 
boards. 

The  machine  to  form  this  type  of  tapered 
55  edge,  while  remaining  the  same  in  principle 
as  the  one  above  described,  is  modified  to  a 
certain  degree,  and  since  the  changes  are  but 
slight  the  entire  machine  is  not  illustrated 
and  only  the  changes  shown.  As  the  edges 
oo  are  depressed  from  opposite  faces  uniformly 
they  are  parallel  and  as  the  same  amount  of 
paper  is  employed  in  the  bottom  cover  sheet 
and  each  edge  portion  is  turned  up  and  then 
folded  over  the  plastic  body,  it  is  only  neces- 
05  sary  to  make  certain  changes  on  one  side  of 


the  machine.  It  is  contemplated  to  utilize 
the  conveyor  1  to  form  the  taper  on  one  edge 
of  the  bottom  cover  sheet  by  applying  a  con¬ 
tinuous  flat  addition  37  on  the  upper  side  of 
the  conveyor  adjacent  one  edge  which  addi-  70 
fion  or  portion  of  the  conveyor  equals  ap¬ 
proximately  in  thickness  to  one  half  the  nor¬ 
mal  thickness  of  the  finished  board  and  pre¬ 
sents  a  raided  surface  for  the  paper  24  of  the 
bottom  sheet  to  rest  upon  which  is  parallel  75 
to  the  surface  of  the  belt  34  about  the  oppo¬ 
sitely  disposed  end  of  the  upper  forming  roll 
29.  The  weight  of  the  plastic  stucco  will 
cause  the  paper,  dampened  by  the  moisture 
in  the  stucco,  to  conform  to  the  raised  mem-  80 
ber  37  on  the  edge  of  the  conveyor  as  it  ad¬ 
vances  through  the  folding  members  28 
towards  the  forming  rolls  and  on  this  side 
the  folding  member  is  arranged  to  engage 
the  edge  portion  of  the  bottom  cover  sheet  85 
at  the  top  of  the  raised  conveyor  addition 
37  turn  it  up  straight  while  the  plastic 
stucco  is  being  deposited  and  then  fold  it 
down  over  the  stucco  parallel  to  the  main 
flat  face  of  the  lower  cover  sheet  resting  on  90 
the  conveyor  just  before  it  enters  between 
the  forming  rolls.  The  end  of  the  forming 
roll  29  adjacent  the  raised  conveyor  addi¬ 
tion  37  remains  cylindrical  and  of  the  same 
diameter  as  the  main  body  so  that  the  upper  95 
cover  sheet  31  applied  thereby  is  parallel  to 
the  main  body  of  the  under  cover  sheet  to 
the  edge  and  lays  over  and  is  bonded  to  the 
folded  in  edge  portion  24'  of  the  under  sheet 
in  the  same  manner  as  on  the  opposite  longi-  106 
tudinal  edge,  as  hereinbefore  described. 
Since  it  is  necessary  to  insure  the  continu¬ 
ous  contour  of  both  edges  after  the  formed 
board  has  passed  from  the  forming  rolls,  the 
continuous  raised  addition  37  to  the  con-  J05 
veyor  will  support  the  pressed  up  portion  of 
the  under  cover  sheet  resting  thereon  and  it 
may  not  be  necessary  to  provide  any  further 
means  or  ironing  device  on  this  side  of  the 
table,  however,  it  is  preferable  to  do  so  and  1 10 
this  device  differs  from  the  one  for  the  op¬ 
posite  edge  only  in  that  the  contacting  sur¬ 
face  of  the  belt  38  passes  over  rollers  39  ar¬ 
ranged  to  be  supported  parallel  to  the  main 
flat  body  of  the  conv  vor.  The  board  then  115 
continues  on  to  the  e;  1  of  the  machine  and 
is  dried  in  the  same  m  inner  as  hereinbefore 
described. 

The  use  of  the  lap  edged  plaster  board 
for  sheathing  under  clap  boards  has  been  120 
described  in  detail,  however,  plaster  board 
of  this  character  is  not  limited  to  such  use 
as  it  possesses  other  advantages  than  those 
before  described  that  make  it  desirable  for 
both  plaster  board  and  wall  board  for  the  125 
interior  of  houses  in  which  it  is  applied  with 
the  longitudinal  edges  of  the  board  perpen¬ 
dicular  to  the  floor  with  the  joint  between 
boards  resting  against  the  vertical  studding. 

In  $uch  a  case  the  lapped  edges  are  secured  230 
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to  the  studding  by  a| single  line  of  nails  each 
passing  through  six  fhieknesses  of  the  cover¬ 
ing  material,  which  5s  the  strengthening  ele¬ 
ment  of  the  piaster^  and  can  be  applied  in 
5  half  the  time  required  as  raw  or  bound  edge 
boards  where  it  is  required  to  drive  a  line 
of  nails  through  the!  edge  of  each  board. 

I  claim: 

1.  In  a  machine  for  producing  lap  edged 
10  plaster  board  comprising  the  combination 

of  means  for  advancing  a  cover  sheet  with 
means  for  turning;  up  the  edges  thereof, 
means  depositing  a  plastic  material  thereon 
between  the  turned  up  edges,  means  for  fold- 
15  ing  in  the  turned  up  edges  upon  the  plastic 
material  and  depressing  the  folded  in  por¬ 
tions  approximately  one  half  the  normal 
thickness  of  the  finished  board,  means  for 
applying  a  second  cover  sheet,  and  means 
20  for  applying  pressure  thereon  to  bond  the 
cover  slieets  and  plastic  material. 

2.  In  a  machine  for  producing  lap  edged 
plaster  board  the  combination  with  means 
for  advancing  a  cover  sheet  of  stationary 

25  means  for  turning  up  the  edges  thereof, 
means  depositing  a  plastic  material  thereon 
between  the  turned  up  edges,  means  for 
folding  in  the  turned  up  edges  upon  the 
plastic  material,  means  for  depressing  the 
30  edge  portions  so  enclosed  from  opposite  faces 
of  the  plastic  material  approximately  one  half 
the  thickness  of  the  finished  board,  means 
applying  a  second  cover  sheet,  and  means 
applying  pressure  thereon  to  cause  the 


plastic  material  to  flow  under  the  folded  36 
m  edge  portion  and  between  the  cover  sheets 
to  bond  -the  cover  sheets  to  each  other  and 
to  the  plastic  body. 

3.  In  a  machine  for  producing  lap  edged 
plaster  board,  the  combination  with  an  end-  40 
less  conveyor  of  means  for  supplying  and 
feeding  a  cover  sheet  of  fibrous  material 
thereto,  stationary  folding  members  ar¬ 
ranged  on  opposite  sides  of  the  conveyor 
provided  with  pickups  adapted  to  engage  45 
under  the  edges  of  tne  covering  sheet  and 
turn  them  up  to  an  upright  position,  means 
for  depositing  a  plastic  material  upon  the 
cover  sheet  between  the  turned  up  edges  as  it 
advances  through  the  folding  members,  said  60 
members  including  means  for  depressing 
tiie  edge  portions  so  enclosed  parallel  to  the 
main  body  of  said  cover  sheet  for  substan¬ 
tially  one  half  the  thickness  of  the  finished 
board,  means  for  supplying  and  feeding  a  65 
second  cover  sheet,  a  pressure  roller  receiv¬ 
ing  and  applying  the  second  sheet  oyer  the 
plastic  body  and  turned  in  edge  portions  of 
the  first  sheet  with  sufficient  force  to  cause 
the  plastic  material  to  flow  into  the  de-  60 
pressed  edge  portions  and  between  the  cover 
sheets  to  bind  the  cover  sheets  to  each  other 
and  to  the  plastic  body,  said  pressure  roll 
maintaining  the  conformation  of  the  de¬ 
pressed  edge  portions  with  the  second  sheet  65 
in  contact  therewith. 

CHARLES  R.  BIRDS EY. 


Patented  Aug.  2,  1927. 
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This  invention  relates  to  improvements  in  forming  device  comprising  a  pressure  roller  66 
building  material  and  more  particularly  to  that  imparts  the  desired^  thickness  to  the 
the  production  of  a  light  weight  plaster  board  and  then  carried  in  a  continuous  strip 
board  and  the  method  of  making  same.  upon  a  conveyor  a  great  enough  distance 
5  Plaster  board  having  a  plaster  body  with  to  allow  the  plastic  body  to  set* sufficiently 
fibrous  cover  sheets  adhering  to  the  flat  faces  to  be  cut  into  the  desired  lengths  at  the  6a 
has  been  used  for  a  long  time  in  the  build-  end  of  the  conveyor,  removed  and  transport¬ 
ing  trade  as  a  substitute  for  wooden  or  metal  ed  to  the  drying  kilns,  it  is  not  necessary 
lath  and  more  recently  the  improvements  to  illustrate  or  describe  such  a  machine  in 
10  in  plaster  board  have  produced  a  plaster  more  specific  detail,  yet  it  is  to  be  under- 
wallboard  which  in  effect  is  a  factory  made  stood  that  minor  detail  changes,  such  as  in  66 
plaster  wall  and  there  is  a  demand  all  over  the  preferred  proportions  of  the  ingredi- 
the  country  for  the  plaster  wallboard  that  ents  employed  in  carrying  out  this  inven- 
when  nailed  to  the  studding  of  the  building  tion,  may  be  made  without  departing  from 
15  is  ready  for  decoration  and  which  provides  the  scope  thereof. 

a  fireproof  wall  that  remains  uniform  under  The  plastic  mass  forming  the  plastic  body  70 
all  changes  in  temperature  or  atmospheric  deposited  upon  the  cover  sheet  as  above  de¬ 
conditions,  that  is,  it  does  not  warp  or  scribed  is  calcined  gypsum,  or  plaster  of 
buckle  nor  does  it  shrink  or  crack  after  it  Paris,  mixed  with  water  and  usually  wood 
20  has  been  erected.  fibre  or  other  aggregate,  generally  mechani- 

This  plaster  board  and  plaster  wallboard  cally  mixed  on  the  conveyor  that  deposits  76 
is  made  in  standard  widths  and  thicknesses  it.  In  accordance  with  this  invention  a 
and  cut  in  desired  lengths  and  weighs  be-  certain  proportion  of  a  stock  solution  of 
tween  1,850  and  2,000  pounds  per  thousand  casein  dissolved  in  water  and  ammonium 
25  square  feet.  The  gypsum  from  which  these  hydroxide,  is  incorporated  during  the  mix- 
boards  are  made  is  a  natural  deposit  and  is  ing  of  the  plastic  mass  forming  the  body  of  60 
found  only  in  certain  sections  of  this  coun-  the  board.  The  casein  solution  forms  a  vo- 
try  and,  on  account  of  the  nature  of  the  luminous  suspension  compound  with  the  cal- 
mineral,  plaster  board  plants  are  usually  lo-  cined  gypsum  plastic  mix  while  the  ammonia 
30  cated  at  or  near  the  gypsum  mines  with  the  used  for  the  casein  solution  becomes  am- 
result  that  it  is  necessary  to  transport  the  monium  sulphate,  which  is  an  inert  sub-  85 
plaster  board  great  distances  to  supply  the  stance.  The  gypsum  casein  compound  is 
demand  in  territories  where  there  are  no  quite  extended  and  voluminous  and,  in  sus- 
gvpsum  deposits  and  on  account  of  the  pension,  displaces  a  <  o responding  volume 
35  weight  increases  the  cost  considerable  to  the  of  the  heavier  plastic  calcined  gypsum.  In 
users  in  such  territories.  other  words,  tin*  mixture  at  this  stage  sub-  90 

It  is  an  object  of  this  invention  to  reduce  stantialv  comprises,  on  the  one  hand,  a  large 
the  weight  of  the  plaster  body  of  plaster  number  of  suspended  dispersed  gelatinous 
board  and  wallboard  while  at  the  same  time  particles  of  the  gypsum-casein  reaction 
40  maintaining  the  other  higli  standardized  product,  and,  on  the  other  hand,  suspended 
qualities.  The  commercial  advantages  of  particles  of  plaster  of  Paris.  When  using  95 
such  an  improvement  are  obvious  as  well  as  casein  in  the  the.  proportion  hereinafter 
the  advantage  to  the  purchasing  public.  specified  and  in  the  manner  described,  the 
Since  this  invention  relates  to  the  compo-  plaster  board  formed  as  a  result  of  the 
45  sition  of  the  body  of  the  plaster  board  and  bulkier  mass  of  the  gypsum  casein  compound 
may  be  applied  to  any  of  the  well  known  is  20  to  25  per  cent  lighter  in  weight  than  100 
plaster  boards  now  on  the  market  which  are  the  usual  plaster  board,  and  is  more  pliable 
universally  produced  by  well  known  ma-  than  if  the  casein  had  not  been  employed, 
chines  in  which  a  fibrous  cover  sheet  is  ad-  The  stock  solution  is  preferably  made  by 
50  vanced,  the  plaster  body  in  a  plastic  state  first  soaking  commercial  granulated  casein 
deposited  upon  the  advancing  cover  sheet,  in  water,  in" the  proportion  of  about  5  to  6  105 
a  top  fibrous  cover  sheet  applied  over  the  ounces  of  casein  to  the  gallon  of  water,  for 
plastic  mass  and  the  two  cover  sheets  with  approximately  one  hour  with  die  water  near 
the  plastic  body  passed  through  a  board  the  boiling  point,  which  softens  the  casein, 
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after  which  one  quarter  to  one  half  ounce 
of  strong  liquid  ammonium  hydroxide  for 
each  5  to  6  ounces  of  casein  is  added  and 
stirred  until  the  casein  goes  into  clear  solu- 
5  tion.  . .  . 

It  is  preferable,  m  order  to  keep  the  wall 
board  safely  pliable,  to  add  to  the  mix  of 
calcined  gypsum,  water  and  aggregate  on 
the  mixing  and  conveying  belt  before  de- 
10  positing  on  the  board  forming  machine  the 
above  descril>ed  casein  stock  solution.  I 
have  found  that  very  satisfactory  results 
may  be  obtained  by  using  substantially  one- 
half  ounce  of  casein  to  ten  square  feet  of 
15  wall  board  or  0.33  cu.  ft.  of  core  volume  of 
wall  board.  As  casein  compounds  have  a 
tendency  to  retard  the  set  of  calcined  gyp¬ 
sum  with  water  it  is  preferable  to  add  a 
positive  accelerator,  such  as  commonly  used 
20  for  this  purpose,  to  avoid  slowing  down  the 
board  production. 

The  improved  board  made  with  this  type 
of  body  is  very  strong  due  to  the  increased 
strength  imparted  to  the  porous  body  by  the 
25  cementing  action  of  the  calcium-casein  com¬ 
pound,  and  is  about  25  per  cent  lighter  in 
weight  per  square  foot  than  the. ordinary 
gypsum  boards  of  similar  thickness,  weigh¬ 
ing  between  1250  to  1350  pounds  per  tliou- 
30  sand  square  feet.  l>y  regulating  or  varying 
the  amount  of  casein  solution  added  to  the 
mixture,  and  thereby  controlling  the  amount 
of  gypsum  casein  suspension  compound,  the 
weight  of  the  board  can  be  varied  to  meet 
35  the  desired  structural  and  shipping  condi¬ 
tions. 

The  body  of  calcined  gypsum  mixed  with 
calcium  caseinate  bonds  the  fibrous  cover 
sheets  to  it  as  well  in  the  calcined  gypsum 
40  boards  and  such  boards  when  dried  is  more 
water  resistant  than  the  ordinary  gypsum 
board.  While  I  have  described  my  inven¬ 
tion  in  connection  with  the  production  of 
light-weight  piaster  board,  it  is  obvious  that 
45  it  is  equally  applicable  to  the  preparation 
of  other  light  weight  gypsum  products  such 
as  tile,  blocks  and  other  cast  or  molded  gyp¬ 
sum  articles. 

The  application  of  this  invention  to  a 
50  gyPsPm  block  or  tile  is  described  in  my  co¬ 
pending  application  Serial  No.  584,342,  filed 
August  25,  1922. 

Having  thus  described  one  method  of  suc¬ 
cessfully  carrying  out  my  invention,  and 
55  without  limiting  myself  to  the  precise  pro¬ 
cedure  herein  disclosed,  what  I  claim  as 


new  and  desire  to  be  protected  by  Letters 
Patent  of  the  United  States  is : 

1.  A  dried  light-weight  cellular  gypsum 
product  comprising  hydrated  plaster  of  60 
Paris  as  the  major  ingredient,  and  voids 
left  by  the  contraction  and  drying  of  cal¬ 
cium  caseinate  contained  therein. 

2.  A  dried  light-weight  cellular  gypsum 
product  comprising  hydrated  plaster  of  65 
Paris  as  the  major  ingredient,  and  voids 
produced  by  the.  contraction  and  drying  of 

a  gypsum  and  casein  reaction  product  pro¬ 
duced  in  said  mass. 

i  3.  A  light-weight  cellular  product  com-  70 
prising  set  plaster  of  Paris  as  the  major  in¬ 
gredient  and  the  dried  reaction  product  of 
calcined  hydrated  gypsum  and  casein  in  so¬ 
lution,  the  casein  being  present  in  the  pro¬ 
portion  of  substantially  one-half  ounce  to  75 
substantially  0.33  cu.  ft.  of  the  entire 
product. 

4.  The  method  of  producing  numerous 
small  voids  in  a  set  plaster  of  Paris  product 
which  comprises  adding  to  a  slurry  of  cal-  80 
cined  gypsum  and  water  an  aqueous  solution 
of  ammonium  caseinate  in  such  an  amount 
that  voids  will  be  formed  when  allowing  the 
mass  to  set,  harden  and  diy. 

5.  The  process  of  producing  a  dried  light-  85 
weight  gypsum  product  which  comprises 
making  a  plastic  mass  of  calcined  gypsum 
and  water  as  the  major  ingredient,  then  pro¬ 
ducing  a  suspension  of  a  gypsum  casein  re¬ 
action  compound  therein  by  adding  to  said  90 
major  ingredient  an  aqueous  solution  of 
casein  thus  forming  a  composite  mass  which 

is  allowed  to  set,  harden  and  dry,  the  said 
casein  solution  being  added  in  such  reacting 
proportions  with  the  major  ingredient  that  95 
a  multitude  of  small  dispersed  voids  results 
during  the  drying  process  and  remain  in  the 
finished  gypsum  product. 

6.  The  process  of  producing  a  light  weight 
gypsum  product  which  comprises  making  100 
a  plastic  mass  of  calcined  gypsum  and 
water,  then  precipitating  calcium  casein¬ 
ate  therein  by  adding  to  said  plastic  cal¬ 
cined  gypsum  mass  an  aqueous  solution  of 
casein  and  ammonium  hydroxide,  said  casein  105 
solution  being  proportioned  substantially  at 
the  rate  of  one-half  ounce  of  casein  to  sub¬ 
stantially  0.33  cu.  ft.  of  the  composite  mass, 
and  then  permitting  the  mass  to  set,  harden 
and  dry. 

HARRY  E.  BROOKBY. 
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APPARATUS  FOR  CONSTRUCTING  PLASTER  WALL  BOARD. 

Application  filed  August  23,  1922.  Serial  No.  583.795. 


This  invention  relates  to  improvements  in 
the  production  of  building  materials  and  in 
particular  to  an  apparatus  and  method  of 
constructing  wall  board,  particularly  de- 
5  signed  to  construct  the  plaster  wallboards 
described  in  my  Patent  No.  1,428.624  of  Sep¬ 
tember  12,  1922,  and  which  with  but  slight 
changes  and  without  departing  from  the  orig¬ 
inal  invention  is  adapted  to  producing  the 
10  plaster  wallboard  as  disclosed  in  my  prior 
Patent  No.  1,406,967  of  February  21,  1922. 

Since  it  is  old  in  the  art  to  produce  plas¬ 
ter  wall  board  of  this  general  character  on  a 
continuously  operating  apparatus  which 
15  usually  includes  a  continuous  belt  conveyor 
extending  from  the  wet  end,  or  board  form¬ 
ing  portion,  a  distance  to  allow  the  plaster 
material  to  partially  set  and  bond  to  the 
fibrous  covering  so  that  at  the  end  of  the  con- 
20  veyor  the  strip  of  plaster  board  so  formed 
may  be  cut  in  uniform  lengths,  removed  and 
transferred  to  the  drying  kilns,  it  is  only 
necessary  to  illustrate  and  describe  in  this 
application,  the  particular  construction  of 
25  the  board  forming  mechanism  at  the  wet  end 
of  the  apparatus. 

While  the  preferred  forms  of  apparatus 
for  carrying  out  the  method  described  here¬ 
in  are  illustrated  upon  the  accompanying 
30  sheets  of  drawings,  yet  it  is  to  be  understood 
that  minor  detail  changes  may  be  made 
therein  without  departing  from  the  scope  of 
the  invention. 

In  the  drawings : 

35  Figure  1  is  a  view  partly  in  side  elevation 
and  partly  in  longitudinal  vertical  section 
through  the  board  forming  apparatus,  as  con¬ 
templated  in  this  invention. 

Figure  2  is  a  top  plan  view  of  the  Figure  1 
40  with  parts  broken  away  and  removed. 

Figures  3,  4  and  5  are  transverse  sectional 
views  taken  on  the  lines  3 — 3,  4 — 4  and  5 — 5 
respectively  of  Figure  1. 

I  igure  6  is  a  detail  top  plan  view  and  Fig- 
45  ure  7  is  a  detail  view  in  side  elevation  and 
partly  in  section  of  a  portion  of  the  construc¬ 
tion  shown  in  Figures  2  and  1,  respectively. 

Figure  8  is  a  view  in  transverse  section  on 
the  line  8 — 8  of  Figure  4. 

50  Figure  9  is  a  perspective  view  of  the  wall 
board  shown  in  view  on  Figure  8. 

Figures  10  and  11  are  views  similar  to  Fig¬ 
ures  8  and  7,  respectively,  illustrating  an¬ 
other  modified  form  of  that  apparatus  to 


produce  a  slightly  modified  form  of  plaster  55 
wallboard. 

Figure  12  is  a  diagrammatical  enlarged 
perspective  view  illustrating  the  mode  of  ap¬ 
plication  of  the  sealing  strip  on  the  type  of 
wallboard  produced  by  the  apparatus  illus-  60 
trated  in  Figures  10  and  11. 

Figure  13  is  a  view  similar  to  Figure  12 
illustrating  a  slightly  modified  apparatus  for 
applying  the  sealing  strip  above  the  flat 
surface  of  the  wallboard.  65 

The  apparatus  illustrated  by  the  first  eight 
.  figures  of  the  drawings  is  designed  to  pro¬ 
duce  the  wallboard  disclosed  in  my  said  Pat¬ 
ent  No.  1,428,624  and  shown  in  perspective 
in  Figure  4  of  this  patent,  from  which  it  is  70 
seen  that  a  single  cover  sheet  of  fibrous  ma¬ 
terial  is  employed  to  embrace  the  plaster  core 
or  body  of  the  board  by  folding  the  margins 
at  both  sides  of  the  cover  sheet  about  the 
longitudinal  edges  of  the  board  and  bringing  75 
the  folded  portions  together  but  not  in  over¬ 
lapping  relation  upon  the  opposite  surface 
of  the  plaster  body,  the  edge  portions  of  said 
sheet  being  secured  together  by  a  sealing  or 
joining  strip.  80 

The  preferred  form  of  this  apparatus  in¬ 
cludes  a  table  1  supporting  a  continuous  belt 
conveyor  2  to  which  is  advanced  the  cover 
sheet  3  of  fibrous  material  from  a  roll  4  sup¬ 
ported  preferably  below  the  table  on  an  ex-  85 
tension  thereof.  This  cover  sheet  is  of  suf¬ 
ficient  width  so  that  when  the  side  margins 
are  folded  over  the  plaster  body  of  the  com¬ 
pleted  board  the  longitudinal  edges  will 
overlap  each  other.  The  cover  sheet  is  ad-  90 
vanced  from  its  roll  to  the  conveyor  on  the 
table  and  before  passing  to  the  table  the  sheet 
preferably  passes  beneath  two  scoring  devices 
5  which  pA>duce  lines  of  reduced  thickness 
in  the  sheet  parallel  to  each  other,  which  lines  95 
are  arranged  in  pairs  the  distance  between 
each  pair  of  lines  being  equal  to  the  thickness 
of  the  completed  board  and  the  distance  be¬ 
tween  the  innermost  lines  of  the  two  pairs  be¬ 
ing  equal  to  the  width  of  the  completed  board.  100 

These  scoring  devices  are  so  arranged  that 
the  margins  6  and  7  alon<*  the  longitudinal 
edges  outside  the  scored  Tines  will  overlap 
at  the  edges  when  folded  about  the  completed 
board.  As  the  cover  sheet  advances  on  the  105 
conveyor  the  margins  are  engaged  by  pick  up 
and  folding  members  8  arranged  on  each  side 
of  the  table  which  are  adapted  to  engage  the 
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under  side  of  the  margins  and  gradually  bend 
them  upward  to  a  perpendicular  position 
along  the  innermost  scored  lines  as  shown  in 
Figures  3,  4  and  5.  It  is  preferable  to  pro- 
3  vide  a  holding  roller  9  on  the  upper  side  of 
the  central  portion  10  of  cover  sheet  between 
the  innermost  scored  lines  slightly  beyond  the 
point  where  the  pick  up  and  folding  mem¬ 
bers  engage  the  margins  to  insure  the  bend- 
10  ing  of  the  margin  along  these  scored  lines 
and  also  insure  the  central  portion  of  the 
sheet  contacting  with  the  conveyor. 

It  is  preferable  to  deposit  the  plaster  body 
of  the  board  upon  the  central  portion  of  the 
15  cover  sheet  approximately  at  the  point  where 
the  margins  are  caused  to  assume  the  per¬ 
pendicular  position  by  the  pick  up  and  folders 
as  illustrated  in  Figure  5.  The  plaster  body 
11,  preferably  of  calcined  gypsum,  with  or 
20  without  aggregates,  is  deposited  in  plastic 
state  preferably  from  a  belt  conveyor  12  as 
illustrated.  Beyond  this  point  the  pick  ups 
and  folders  impart  a  bend  to  each  margin 
of  the  cover  sheet  along  the  outermost  scored 
25  lines  on  each  side,  as  illustrated  in  Figure 
6,  and  then  bring  these  margins  downward 
upon  the  upper  surface  of  the  plastic  mass 
as  shown  in  Figure  2.  The  longitudinal 
edges  of  the  covering  sheet  abut  each  other, 
30  and  are  secured  together  by  a  joining  strip 
20.  The  advancing  of  the  plastic  body  com¬ 
pletely  embraced  by  the  folded  cover  sheet 
then  causes  the  partially  formed  board  to 
pass  beneath  a  forming  or  pressure  roll  13, 
35  which  is  of  the  same  width  as  the  completed 
board  and  which  imparts  to  the  partially 
formed  board  the  desired  thickness  of  the 
completed  board.  To  insure  rectangular 
squared  edges  to  the  completed  product  it 
40  is  preferable  to  provide  vertical  belts  14  on 
each  side  of  the  forming  roll  passing  over 
vertical  pulleys  15  contacting  with  the  longi¬ 
tudinal  edges  of  the  board  being  formed. 
After  leaving  the  forming  roll  13  the  board 
45  passes  on  to  a  conveyor  16  of  great  length  as 
previously  described  and  only  partially  illus¬ 
trated  in  these  drawings.  If  desired,  the  ver¬ 
tical  edge  engaging  belts  14  may  be  continued 
a  distance  along  this  second  conveyor. 

50  The  sealing  or  joining  strip  20  is  supplied 
from  a  roll  21  mounted  above  the  partially 
formed  board  which  strip  is  led  between  the 
pick  up  and  folding  members  8  and  applied 
to  the  upper  surface  of  the  plastic  body  11, 
55  so  that  as  it  passes  under  the  forming  roll  13 
it  will  engage  the  underside  of  the  edges  of 
the-  folded  dowh.  margins  6  and  7.  Ordi¬ 
narily  the  forming,  roll  will  exert  enough 
pressure  to  cause  sufficient  of  the  plastic  body 
50  to  enter  between  upper  surface  of  the  strip 
of  the  edges  of  the  margins  to  bond  the  edges 
to  the  strip  in  the  completed  board.  How¬ 
ever,  if  desired,  silicate  of  soda  or  other  bond¬ 
ing  substances  may  be  applied  to  the  upper 
w  surface  of  the  strip  before  the  margins  are 


folded  over  it,  as  shown  by  the  device  22  in 
Figure  1,  to  insure  the  complete  sealing. 

As  shown  in  Figure  9  the  longitudinal 
edges  of  the  folded  over  margins  meet  at  the 
longitudinal  center  of  the  board  and  are  se-  70 
cured  to  each  other  on  the  underside  by  the 
sealing  strip  between  them  which  is  de¬ 
pressed  into  the  body  of  the  board  and  pre¬ 
sents  a  flat  surface  on  that  side  of  the  com¬ 
pleted  board.  75 

When  desired  to  apply  the  sealing  strip 
on  the  exterior  of  the  board,  as  shown  in 
Fig.  3  of  my  said  patent  No.  1,428,624,  it  is 
only  necessary  to  apply  this  sealing  strip 
after  margins  of  the  cover  sheets  have  been  so 
brought  together  and,  as  shown  in  Figures  10, 

11  and  12,  the  strip' 20  may  be  applied  by 
passing  it  over  the  board  forming  pressure 
roll  13.  In  this  case,  it  is  preferable  to  apply 
silicate  of  soda  or  other  bonding  solution  to  S5 
the  underside  of  the  sealing  strip-before  it  is 
passed  above  the  pressure  roll. 

As  seen  in  Figure  12,  the  sealing  strip  20 
applied  in  this  manner  will  depress  the  edges 
01  the  folded  over  margin  into  the  plastic  90 
body  11  and  as  the  pressure  forming  roll  is 
cylindrical  throughout,  the  surface  of  the 
finished  board  on  the  side  of  the  sealing  strip 
will  be  completely  flat. 

If  it  is  desired  to  apply  sealing  strip  20  95 
without  depressing  the  edges  of  the  over¬ 
lapped  margins,  as  shown  in  Fig.  2  of  my 
said  patent,  that  portion  of  the  pressure 
forming  roll  over  which  the  sealing  strip 
passes  may  be  provided  with  an  indentation  100 
23  equaling  in  width  and  depth  the  width 
and  depth  of  the  sealing  strip  as  shown  in 
Figure  13. 

What  I  claim  is : 

1.  An  apparatus  for  constructing  plaster-  105 
board  comprising  means  for  advancing  a 
fibrous  cover  sheet  of  sufficient  width  to  com¬ 
pletely  embrace  the  finished  board,  means  for 
folding  up  the  margins  of  said  cover  sheet, 
means  for  depositing  plaster  body  in  a  plas-  110 
tic  mass  upon  the  cover  sheet,  means  to  fold 
down  the  upturned  margin  upon  the  plastic 
mass  with  the  edges  of  the  margins  adjacent 
one  of  the  other,  means  for  applying  a  seal¬ 
ing  strip  of  fibrous  material  covering  the  ad-  115 
jacent  edges  of  the  margins,  and  board  form¬ 
ing  means,  including  a  pressure  roll  arranged 

to  apply  the  folded  over  margins  on  the  plas¬ 
tic  mass  and  cover  the  adjacent  edges  with  the 
sealing  strip.  120 

2.  An  apparatus  for  constructing  plaster¬ 
board,  comprising  means  for  advancing  a 
fibrous  cover  sheet  of  sufficient  width  to  com¬ 
pletely  embrace  the  finished  board,  means  for 
folding  up  the  margins  of  said  cover  sheet,  325 
means  for  depositing  the  plaster  body  in  a 
plastic  mass  upon  the  cover  sheet,  means  to 
fold  down  the  upturned  margins  upon  the 
plastic  mass  with  the  edges  of  the  margins 
adjacent  one  to  the  other,  means  for  applying  130 
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a  sealing  strip  of  fibrous  material  adapted  to 
cover  the  adjacent  edges  of  the  margins  upon 
the  plaster  body  after  the  folding  down  of 
said  margins,  and  board  forming  means  in¬ 
.'s  eluding  a  pressure  roll  arranged  to  apply  the 
folded  over  margins  upon  the  plastic  mass  to 
cover  the  adjacent  eages  with  the  sealing 
strip. 

3.  Apparatus  for  constructing  plaster- 
10  board  comprising  means  for  advancing  a 

fibrous  cover  sheet  of  sufficient  width  to  com¬ 
pletely  embrace  the  finished  board,  means  for 
folding  up  the  margins  of  said  cover  sheet, 
means  for  depositing  the  plaster  body  in  a 
15  plastic  mass  upon  the  cover  sheet,  means  to 
fold  down  the  upturned  margins  upon  the 
plastic  mass  with  the  edges  of  the  margins 
adjacent  one  to  the  other,  means  for  applying 
a  sealing  strip  of  fibrous  material  covering 
20  the  adjacent  edges  of  the  margins,  means  for 
providing  adhesive  between  the  cover  strip 
and  the  portions  of  the  margin  covered  there¬ 
by,  and  board  forming  means  including  a 
pressure  roll  arranged  to^  apply  the  folded 
25  over  margin  upon  the  plastic  mass,  and  cover 
the  adjacent  edges  with  the  sealing  strip. 

4.  An  apparatus  for  constructing  plaster¬ 
board,  comprising  means  for  advancing  a 
fibrous  cover  sheet  of  sufficient  width  to  com- 

30  pletely  embrace  the  finished  board,  means  for 
folding  up  the  margins  of  said  cover  sheet, 
means  for  depositing  the  plaster  body  in  a 
plastic  mass  upon  the  cover  sheet,  means  to 
fold  down  the  upturned  margins  upon  the 
35  plastic  mass  with  the  edges  of  the  margins 
adjacent  one  to  the  other,  means  for  applying 
a  sealing  strip  of  fibrous  material  covering 
the  adjacent  edges  of  the  margins,  and  a 
bord  forming  means  including  pressure  roll 
40  arranged  to  apply  the  folded  over  margins  on 
the  plastic  mass  to  cover  the  adjacent  edges 


with  the  sealing  strip,  and  to  press  the  strip 
in  the  plastic  body  so  the  board  on  that  face, 
provides  a  flat  surface. 

5.  An  apparatus  for  constructing  plaster-  45 
board,  comprising  means  for  advancing  a 
fibrous  cover  sheet  of  sufficient  width  to  com- 
pletely  embrace  the  finished  board,  means  for 
folding  up  the  margins  of  said  cover  sheet, 
means  for  depositing  the  plaster  body  in  a  50 
plastic  mass  upon  the  cover  sheet,  means  to 
fold  down  the  upturned  margin  upon  the 
plastic  mass  with  the  edges  of  the  margins 
adjacent  one  to  the  other,  means  for  apply¬ 
ing  a  sealing  strip  of  fibrous  material  cover-  55 
ing  the  adjacent  edges  of  the  margins  on  the 
exterior  thereof,  and  board  forming  means 
including  a  pressure  roll  arranged  to  apply 
the  folded  over  margins  upon  the  plastic 
mass  and  cover  the  adjacent  edges  with  the  50 
sealing  strip. 

6.  An  apparatus  for  constructing  plaster¬ 
board,  comprising  means  for  advancing  a 
fibrous  cover  sheet  of  sufficient  width  to  com¬ 
pletely  embrace  the  finished  board,  means  for  55 
folding  up  the  margins  of  said  cover  sheet, 
means  for  depositing  the  plaster  body  in  a 
plastic  mass  upon  the  cover  sheet,  means  to 
fold  down  the  upturned  margins  upon  the 
plastic  mass  with  the  edges  of  the  margins  70 
adjacent  one  to  the  other.. means  for  applying 

a  sealing  strip  of  fibrous  material  covering  the 
adjacent  edges  of  the  margins  of  the  exterior 
thereof,  and  board  forming  means,  includ¬ 
ing  a  pressure  roll  arranged  to  apply  the  75 
folded  over  margins  upon  the  plaster  mass 
and  cover  the  adjacent  edges  with  the  sealing 
strip,  and  to  press  the  portions  of  the  mar¬ 
gins  under  the  sealing  strips  so  that  the  board 
on  that  side  provides  a  fiat  surface. 

CHARLES  R.  BIRDSEY. 


CERTIFICATE  OF  CORRECTION. 

Patent  No.  1,718,890.  Granted  June  25,  1929,  to 

CHARLES  R.  BIRDSEY. 

It  is  hereby  certified  that  error  appears  in  the  printed  specification  of  the 
above  numbered  patent  requiring  correction  as  follows:  Page  1,  line  49,  for 
"Figure  4”  read  ’’Figure  7”;  page  2,  line  114,  claim  1,  for  the  word  "of"  read 
to";  page  3,  line  39,  claim  4,  for  the  misspelled  word  ’  bord’’  read  "board”; 
and  that  the  said  Letters  Patent  should  be  read  with  these  corrections  therein 
that  the  same  may  conform  to  the  record  of  the  case  in  the  Patent  Office. 
Signed  and  sealed  this  10th  day  of  September,  A.  D.  1929. 


(Seal) 


M.  J.  Moore, 

Acting  Commissioner  of  Patents. 
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UNITED  STATES  PATENT  OFFICE. 

CHARLES  R  BIRDSEY,  OF  HINSDALE,  ILLINOIS,  ASSIGNOR  TO  UNITED  STATES  GYPSUM 
COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

APPARATUS  FOR  BINDING  THE  EDGES  OF  PLASTER  WALL  BOARD. 

Appdication  filed  September  22,  1922.  Serial  No.  589,782. 

To  all  whom  it  may  concern:  binding  the  edges  of  the  plaster  wallboard 

Be  it  known  that  I,  Charles  R.  Bikdsey,  is  described  in  this  application,  yet  it  is  to 
a  citizen  of  the  United  States,  residing  at  be  expected  that  minor  detail  changes  may 
Hinsdale,  in  the  county  of  Du  Page  and  be  made  without  departing  from  the  scope 
5  State  of  Illinois,  have  invented  new  and  of  the  invention.  60 

useful  Improvements  in  Apparatus  for  Figure  1  is  a  view  in  side  elevation,  partly 
Binding  the  Edges  of  Plaster  Wall  Board,  in  section,  of  the  forming  end  of  the  appa- 
of  which  the  following  is  a  specification.  ratus  for  forming  the  board  described  in 
This  invention  relates  to  improvements  in  my  Patent  1,395,032. 

10  the  construction  of  plaster  board,  more  par-  Figure  2  is  a  top  plan  view  of  Figure  1,  65 
ticularly  to  an  apparatus  for  binding  the  with  parts  removed. 

edges  of  plaster  wallboard.  Figure  3  is  a  view  in  transverse  taken  on 

It  is  the  object  of  this  invention  to  pro-  line  3 — 3  of  Figure  1,  looking  in  the  di¬ 
vide  an  apparatus  which-  with  but  little  rection  of  the  arrows. 

15  change  in  the  detail  and  without  departing  Figure  4  is  a  similar  view  taken  on  a  line  70 
from  the  general  spirit  of  this  invention,  it  4 — 1  of  Figure  1. 

will  be  adapted  to  construct  the  different  Figure  5  is  a  similar  view  taken  on  line 
types  of  plaster  wallboard  described  in  my  5 — 5  of  Figure  1. 

prior  Patent  1.395,032  of  October  25,  1921,  Figure  6  is  a  view  in  side  elevation,  partly 
20  and  pending  application,  Serial  No.  434,652  in  section,  and  Figure  7  is  a  top  plan  view  75 
filed  January  3,  1921.  of  the  same,  with  pnrts  removed,  illustrat- 

It  is  customary  in  this  art  to  make  plaster  ing  a  modified  form  of  apparatus  for  pro¬ 
board  continuous  on  machines  by  advanc-  ducing  one  type  of  we llboard  originally  dis¬ 
ing  the  bottom  cover  sheet  of  fibrous  mate-  closed  in  my  application  Serial  No.  434,652. 

25  rial  over  a  flat  table,  depositing  the  plaster  Figures  8,  9  and  10  are  transverse  sec-  80 
body  in  a  plastic  state  upon  the  bottom  tional  views  taken  on  line  8 — 8,  9 — 9,  and 
cover  sheet  and  then  applying  a  top  cover  10 — 10,  respectively  of  Figure  6. 
sheet  of  fibrous  material  thereover,  pass  Figure  11  is  a  view  similar  to  Figure  7, 
both  sheets  with  the  plastic  material  be-  and  Figure  12  similar  to  Figure  10,  illus- 
30  tween  them  through  forming  rolls,  and  trating  a  slight  change  in  apparatus  of  85 
after  leaving  the  forming  rolls  deliver  the  these  figures  for  producing  a  slightly  dif- 
board  so  formed  in  a  continuous  strip  to  a  ferent  form  of  edge  binding,  as  originally 
conveyor  which  carries  the  board  on  a  great  illustrated  in  my  application  Serial  No. 
enough  distance  to  allow  the  plastic  body  434,652. 

35  to  set  sufficiently  to  maintain  its  shape  and  Figures  13  and  14  are  views  in  side  ele-  eo 
allow  the  board  to  be  cut  into  lengths  re-  vation,  partly  in  sen  ion  and  top  plan  view, 
moved  from  the  conveyor  and  transferred  with  parts  removed,  respectively,  of  the 
to  the  drying  kiln.  Since  the  apparatus  is  forming  end  of  the  apparatus  for  produc- 
of  this  general  character  it  is  not  consid-  ing  another  type  of  hoard  shown  in  my  ap- 
40  ered  necessary  to  illustrate  or  describe  it  in  plication.  95 

its  entirety,  as  the  only  difference  from  the  Figures  15,  16  and  17  are  transverse  sec- 
usual  construction  occurs  at  the  board  form-  tional  views  taken  on  lines  15 — 15,  16 — 16, 
ing  end  of  the  apparatus.  and  17 — 17  respectively,  of  Figure  13. 

The  apparatus  hereinafter  described  is  The  apparatus  illustrated  in  the  first  five 
45  adapted  to  make  a  plaster  wall  board  of  figures  of  drawing  is  constructed  to  pro-  ioo 
that  type  in  which  the  longitudinal  edges  duce  the  plaster  wallboard  described  in  my 
are  covered  or  bound:  and^this  invention  Patent  1.395,032,  and  is  illustrated  intrans- 
includes  the  method  of  applying  the  addi-  verse  section  in  Figure  5,  from  which  it  is 
tional  covering  or  binding  strips  to  protect  seen  that  the  top  and  bottom  paper  cover 
50  the  longitudinal  edges  of  the  plaster  body  sheets  are  of  equal  width  with  tne  longi-  105 
which  would  otherwise  be  exposed  between  tudinal  edges  of  the  opposite  sheets  in 
the  edges  of  the  cover  sheet.  alignment,  and  the  placer  body  container 

"While  the  preferred  form  of  apparatus  between  the  cover  sheet <  is  retained  therein 
is  illustrated  upon  the  accompanying  sheets  at  each  longitudinal  edge  by  additional 
55  of  drawing,  and  the  preferred  method  of  binding  strips  so  formed  that  the  margins  lio 
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of  each  strip  ai  ,  ed  respectively  to  the  binding  strips,  it  is  preferable  to  apply  a 
interior  nun. inn  le  top  and  bottom  solution  of  silicate  of  soda  or  other  adhesive 

cover,  sheets  "i  *  c  lnnm  body  of  the  strip  to  the  margins  of  this  sheet  before  it  passes 
covering  the  ec  ge  >  the  plaster  body  be-  over  the  pressure  roll  9,  which  may  be  done 
5  tween  the  :l:,rne(  the  cover  sheets,  bv  the  apparatus  19  illustrated,  or  any  pre- 

As  shown  upon;  > tie  drawing,  this  im-  ferred  device.  While  not  necessary,"  it  is 
proved  apparatus £(»nipn^  a  flat  tal)le  x  ])referable  to  provide  an  additional  forming 
over  wlncii  ihe  kj  m  sneet  2  of  fibrous  ma-  roll  20  mounted  on  the  under  side  of  the 
terial  is  amanccu  «rom  a  roll  3  supported  table  in  line  with  the  upper  forming  roll. 
10  upon  the  iraim*  ot  the  '.able.  The  plaster  It  is  preferable  that  both  of  these  rolls  lie 
body  4  is  deposited^  a  plastic  mass  5  from  of  the  sa 


15 


a  conveyor  6  uponjthe  bottom  sheet  2  over 
which  the  top  fibrous  cover  sheet  7  is  ap¬ 
plied  from  a  rolls8  supported  upon  the 
frame  above  the  table,  by  passing  over  a 
forming  or  pressure  roll  9. 


ame  width  as  the  width  of  the  paper; 
and  that  portion  of  the  binding  strip  be¬ 
tween  the  folded-in  margins  along  the  edges 
of  i  lie  board  be  supported  by  endless  l>elts  21 
pasing  over  vertical  pulleys  22,  extending 
from  a  short  distance  in  front  of  the  forin- 


The  binding  strips  10  are  applied  to  each  ing  rolls  to  a  sufficient  distance  therebeyond 


edge  of  the  bottom  sheet  as  it  advances  over 
the  table  and  as  tlie-plastic  mass  is  being  de- 
20  posited  thereon.  Each  binding  strip  is  sup¬ 
plied  from  a  roll  11  supported  upon  the 
frame,  preferably  above  the  table  and  each 


70 


and 
the 

in  order  io  insure  u  wnumf;  yn 

gummed  margins  and  the  binding  strips. 
The  plaster  body  4  is  applied  by  depositin'- 
it  in  a  plastic 


mass 


65  outer  surfaces  of  the  bent-in  margins  of  the  upon  the  bottom  sheet  as  it  ad\an<es  p\\<i  < 


75 


80 
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105 


to  allow  the  plaster  body  to  set.  enough  to 
maintain  the  shape  of  the  board.  In  order 
to  insure  the  bonding  of  the  exterior  por¬ 
tions  of  the  bent-in  margins  of  the  strips, 

- -  to  the  gummed  surface  of  the  inner  margins 

is  preferably  scored  to  assist  the  later  fold-  of  the  cover  sheets,  it  is  preferable  to  pro- 
ing  of  the  strip  and  secure  a  square  edge;  vide  pressure  belts  23  traveling  over  liori- 
25  desirability  of  which  is  seen  in  cross  sec-  zontal  pulleys  24  arranged  over  the  mar-  00 
tional  view  illustrated  in  Figure  5.  The  gins  of  the  board  extending  from  adjacent 
scoring  devices  12  impart  parallel  lines  13  the  far  side  of  the  forming  roll  a  sufficient 
and  14  of  reduced  thickness  of  equal  distance  distance  therefrom  to  insure  this  bonding, 
apart  upon  each  strip  as  the  strip  advances  Figures  6  to  10  inclusive  illustrate  an  ap- 
30  from  its  roll.  paratus  to  produce  the  modified  fomy  of  Q:' 

Since  it  is  necessary  to  apply  the  inner-  board  shown  in  mv  Patent  1,395,032,  and  is 
most  margins  of  each  strip  between  the  in-  clearly  illustrated  in  cross  section  in  Figure 
nermost  scored  lines  upon  the  margins  of  10,  which  board  differs  only  from  the  one 
the  upper  side  of  the  bottom  cover  sheet  heretofore  described,  in  that,  the  binding 
35  with  the  scoring  aligned  with  the  edges  of  strips  are  applied  to  outside  margins  of  the 
the  sheet,  it  is  preferable  to  pass  the  strips  cover  sheets  and  the  margins  so  inclosed  are 
over  spools  15  which  will  insure  a  proper  depressed  so  that  the  portions  of  the  strips 
application.  Since  the  under  side  of  the  embracing  the  edges  of  the  board  are  aligned 
margins  of  the  strips  contact  with  the  upper  with  the  outer  surfaces  of  the  board. 

40  side  of  the  margins  of  the  bottom  sheet,  it  The  apparatus  illustrated  is  nearly  the 
is  preferable  to  apply  an  adhesive  such  as  same  as  the  one  heretofore  described,  the 
silicate  of  soda  to  trio  under  side  of  the  main  difference  being  the  manner  of  apply- 
margins  of  the  strips  by  a  device  10  of  any  ing  the  binding  strips.  In  this  case  the 
preferred  construction  and  then  pass  the  binding  strips  30  are  advanced  over  the 
45  strips  under  a  pressure  roll  17  for  causing  flat  table  1  and  a  scoring  device  imparts 
the  adhesive  to  bind  the  two  together.  As  two  parallel  lines  13  and  14  of  reduced  thick- 
the  bottom  sheet  advances  with  the  binding  ness  to  each  strip  just  before  they  enter 
strips  attached  to  each  margin  of  the  sheet',  onto  the  table  from  rolls  31  preferably  sup- 
the  plastic  mass  5  is  deposited  centrally  of  ported  below  the  table.  The  bottom  cover 
50  the  bottom  sheet  and  will,  of  its  own  weight,  sheet  2  is  advanced  from  a  roll  3.  prefer- 
spread  toward  the  edges.  To  fold  the  strips  ably  supported  by  the  frame  above  the  table 
along  the  innermost  scored  lines  to  an  up-i  and  laid  over  guide  rolls  32  so  that  it  will 
right  position,  and  then  fold  the  upper  mar-  lie  over  the  margins  between  innermost 
gins  over  on  to  the  plastic  mass,  pick-up  scored  lines  13  on  the  strips  30  and  it  is 
55  and  folding  members  IS  are  provided  on  preferable  to  apply  an  adhesive  to  the 
each  side  of  the  table  between  the  point  margins  of  this  cover  sheet  as  it  passes 
where  the  plastic  mass  is  deposited  and  the  over  the  guide  rolls  by  the  device  33  shown 
forming  roll;  -piek-ibp-and  folding*  or  in  nny  other  -manner,-  and  prorme  a 

meml>ers  not  only  fold  the  binding  strips  pressure  roll  34  at  the  point  where  the 
00  attached  at  their  margins  to  the'  bottom  bottom  cover  sheet  engages  the  table 
sheet,  as  illustrated  in  Figure  4.  but  also  in  order  to  insure  a  bonding  between 
cause  these  strips  to  retain  the  plastic  body 
upon  the  bottom  sheet.  Since  the  margins 
of  the  top  cover  sheet  7  contact  with  the 


no 


115 


120 


125 


5  from  a  conveyor  0 


130 


864 


1,518,243  3 


the  pressure  or  forming  rolls.  Pick-up  and 

folding  members  18  are  provided  on  each 

side  of  the  table  which  engage  under  the 

binding  strips  30  and  fold  them  forward 

5  along  the  innermst  scored  lines  13,  and  then 

fold  the  upper  margins  of  the  strips 

inwardly  as  heretofore  described.  The  top 

cover  sheet  7  is  applied  over  the  plastic 

body  by  advancing  it  from  a  roll  8  sup- 

10  ported  upon  the  frame  above  the  table  over 

a  guide  roll  0  to  cause  the  sheet  to  rest  over 

the  plastic  body  before  the  upper  margins 

of  the  binding  strips  are  bent  inwardly.  To 

insure  a  proper  bond  between  the  margins 

15  of  the  outer  surface  of  the  top  cover  sheet, 

and  the  inner  surface  of  the  margins  of 

the  binding  strips  an  adhesive  is  applied 

to  the  margins  of  the  cover  sheet  by  the 

device  35  illustrated,  or  anv  other  desired 

%/ 

20  means.  Pick-ups  and  folders  18  then  cause 
the  upper  margins  to  be  folded  inward 
along  the  upper  scored  lines  14  to  engage 
the  outer  surface  of  the  top  cover  sheet, 
and  the  plastic  mass  between  the  two  cover 
25  sheets  with  their  edges  inclosed  by  binding 
strips,  pass  between  the  pressure  or  form¬ 
ing  rollers  0.  and  20,  which  will  cause  the 
depression  of  the  margins  of  the  embracing 
binding  strips  30  and  squeeze  together  the 
30  margins  of  the  cover  sheets  so  that  the  outer 
surfaces  of  the  board  will  be  flat  through¬ 
out.  During  the  forming  operation,  it  is 
preferable  to  support  the  edges  by  endless 
belts  21  passing  over  vertical  pulleys  22, 
35  arranged  on  each  side  of  the  table  extend¬ 
ing  from  a  position  in  the  rear  of  the  form¬ 
ing  roll  and  far  enough  therebeyond  to  allow 
the  plaster  body  to  set  sufficiently  to  main¬ 
tain  the  shape  of  the  edge.  If  desired  pres- 
40  sure  belts  23  such  as  heretofore  described 
may  be  arranged  over  the  upper  margins  of 
each  binding  strip  to  insure  the  bond  be¬ 
tween  the  strips  and  sheets. 

Figures  11  and  12  illustrate  a  slight  mod- 
45  ideation  of  this  type  of  board  as  disclosed 
in  my  application  Serial  No.  434,652  in 
which,  as  readily  seen  by  cross  sectional 
view  of  Figure  12,  the  exterior  margins  of 
the  binding  strips  30  are  not  depressed  and 
50  extend  beyond  the  surface  of  the  sides  of 
the  board.  The  only  difference  in  this 
apparatus  from  that  just  above  described, 
is  that  each  end  of  each  forming  roll  9  and 
20  is  provided  with  a  depressed  portion  36 
55  equalling  in  depth  the  thickness  of  the  bind¬ 
ing  strip  and  in  width  the  width  of  the 
exterior  margin  of  the  binding  strip.  Since 
the  operation  of  this  apparatus  is  oovious,  it 
is  not  thought  necessary  to  describe  it 
CO  further. 

Figures  13  to  IT,  illustrate  the  applica¬ 
tion  of  this  apparatus  to  the  production  of 
the  board  shown  in  my  application  Serial 
No. „  434,652,  and  is  disclosed  in  cross  sec- 
«5  tion.  Figure  17,  from  which  it  will  be  seen 


that  the  binding  strips  do  not  completely 
embrace  the  edges  of  the  board  as  hereto¬ 
fore  described.  The  strips  are  narrower 
and  engage  only  the  margin  of  one  cover 
sheet  with  a  portion  extending  over  the  edge  70 
of  the  plastic  body  and  terminated  under 
the  marginal  edge  of  the  other  sheet. 

This  apparatus  is  very  similar  to  the  one 
just  above  described,  inasmuch  as  the  bind¬ 
ing  strips  40  are  advanced  from  rolls  41  75 
supported  by  the  frame  below  the  table  1, 
passing  through  scoring  devices  12  and 
thence  on  to  the  flat  table  1,  with  the  bot¬ 
tom  cover  sheet  2,  advancing  from  a  roll  3 
supported  by  the  frame  above  the  table  over  80 
guide  rolls  32  onto  the  table  with  device  33 
for  applying  the  adhesive  to  the  inside  mar¬ 
gins  or  the  cover  sheet  and  over  a  pressure 
roll  34  for  insuring  the  gummed  margins 
contacting  with  the  margins  of  the  binding  85 
strips.  The  scoring  devices  12  in  this  in¬ 
stance  impart  a  single  line  of  reduced  thick¬ 
ness  approximately  at  the  center  of  the  bind¬ 
ing  strip  with  the  width  of  the  margin  of 
the  strip  extending  beyond  the  edge  of  the  90 
bottom  sheet  of  the  width  equal  in  thick¬ 
ness  of  the  board  less  the  thickness  of  the 
top  cover  sheet.  The  plaster  body  4  is  ap¬ 
plied  in  a  plastic  mass  5  from  a  conveyor  6 
and  deposited  on  the  bottom  sheet  as  it  ad-  95 
vances  toward  the  forming  rolls.  Pick-up 
and  folders  18  are  arranged  on  each  side  of 
the  table  to  pick-up  the  extending  margins 
of  the  binding  strips  40  as  the  bottom  sheet 
and  strips  advance  together  and  fold  them  100 
upwardly  at  right  angles  to  the  bottom  sheet. 

The  top  sheet  7  is  applied  by  advancing  it 
from  a  roll  8  supported  by  the  frame  above 
the  table  over  the  upper  pressure  roll  9, 
which  will  cause  sufficient  of  the  plaster  mass  105 
banked  up  in  front  of  this  roll  to  enter 
between  the  upper  extremities  of  the  strip 
and  the  under  edges  of  the  top  sheet  to 
bond  the  two  together.  In  this  case  it  is 
preferable  to  either  extend  the  pick-up  and  no 
folders  to  a  point  bevond  the  pressure  roll 
or  to  provide  side  belts  21  passing  over 
pulleys  22  from  a  point  adjacent  the  ter¬ 
mination  of  the  folding  end  of  pick-ups 
across  each  end  of  the  upper  forming  roll  9  115 
to  a  point  therebeyond  a  great  enough  dis¬ 
tance  for  the  plastic  body  to  set  sufficiently 
to  maintain  the  edge  and  at  the  time  to 
prevent  the  plastic  mass  banking  up  in  front 
of  the  pressure  roll  from  overflowing  at  the*  120 
sides  over  the  angular  margins  of  the  strips. 

In  this  type  of  edge  the  portion  of  the 
binding  strip  on  the  exterior  of  the  cover 
sheet  is  not  depressed  and  therefore  the 
lower  pressure  roll  20  is  scored  or  reduced  125 
at  each  end,  as  at  43  for  a  width  and  thick¬ 
ness  equal  to  the  width  and  thickness  of  that 
portion  of  the  binding  strip. 

From  the  illustrations  of  this  apparatus 
and  the  above  description  of  the  construe-  *9® 
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tion  and  operation,;  it  is  readily  seen  that  a  bottom  sheet  of  fibrous  material,  means  65 
the  apparatus  may  be  modified  to  produce  depositing  a  plastic  mass  thereon,  means 
a  board  similar  in  cross  section  to  that  shown  applying  a  top  sheet  of  fibrous  material, 
in  Figure  17,  in  winch  the  exterior  portion  means  applying  edge  binding  strips  of  fi- 
6  of  the  binding  portion  of  the  binding  strip  brous  material  retaining  the  plastic  mass  at 
may  be  depressed  so  that  its  exterior  surface  the  edges,  means  forcing  the  top  sheet  down  70 
will  lie  in  the  same  plane  with  the  exterior  upon  the  plastic  mass  and  the  mass  against 
of  that  side  of  the  board,  or  the  angular  the  edge  binders  and  means  supporting  the 
margin  extending  o^er  the  edge  of  the  board  edge  binders  during  this  action. 

10  may  also  lie  over  the  exterior  edge  of  the  4.  An  apparatus  for  constructing  plaster 
top  cover  sheet  and  be  terminated  in  the  wallboard  comprising  means  for  advancing  75 
plane  of  its  exterior  surface  and  it  is  there-  a  plastic  mass  between  cover  sheets  of  fi- 
fore  not  thought  necessary  to  illustrate  or  brous  material,  means  applying  edge  bind- 
further  describe  this*  modification  of  the  ap-  ing  strips  of  fibrous  material,  board  form- 
15  paratus,  as  in  the  first  instance  it  is  only  ing  means,  and  means  passing  the  plastic 
necessary  to  omit  the  reduced  portions  43  mass  between  the  cover  sheets  retained  at 
on  the  ends  of  the  bottom  pressure  roll  so  the  edges  therebetween  by  the  edge  bind- 
that  this  roll  is  a  continuous  cylindrical  sur*  ers  through  the  board  forming  means, 
face  from  end  to  end  and  in  the  latter  case  5.  An  apparatus  for  constructing  plaster 
20  it  is  only  necessary  to  reduce  the  width  of  wallboard  comprising  means  for  advancing 
the  top  sheet  and  increase  the  angular  mar-  a  plastic  mass  between  cover  sheets  of  fi-  *5 
gins  of  the  side  strips.  It  is  also  possible  brous  material,  means  applying  edge  binding 
by  this  apparatus  to  provide  a  board  similar  strips  of  fibrous  material  between  the  mar- 
to  that  shown  in  the  cross  section.  Figure  17,  gins  of  the  cover  sheets,  board  forming 
25  in  which  the  margin  of  the  strip  lying  in  means,  and  means  passing  the  plastic  mass 
contact  with  the  margins  of  the  cover  sheet,  between  the  cover  sheets  retained  therebe-  #0 
may  be  placed  on  tne  inside  of  the  board  tween  by  the  edge  binders  with  their  mar- 
similar  to  the  margins  of  the  strips  shown  gins  engaging  the  margins  of  the  cover 
in  Figure  5,  with  the  angular  portion  ex-  sheets  through  the  board  forming  means. 

SO  tending  over  the  plaster  body  between  the  6.  An  apparatus  for  constructing  plaster 
edges  of  the  sheets.  Since  the  only  differ-  wallboard  comprising  means  for  advancing  05 
ence  between  the  apparatus  for  making  this  a  plastic  mass  between  cover  sheets  of  fibrous 
type  of  board  and  that  disclosed  in  the  first  material,  means  applying  edge  binding 
five  figures  of  the  drawing,  is  that  the  strips  strips  of  fibrous  material  about  the  margins 
35  are  terminated  at  the  outer  line  of  scoring,  of  the  cover  sheets,  board  forming  means, 
it  is  not  thought  necessary  to  here  illustrate  and  means  passing  the  plastic  mass  retained  loo 
or  describe  such  an  apparatus  in  any  more  between  the  cover  sheets  and  embracing  edge 
detail.  j  binder  through  the  board  forming  means. 

I  claim :  7.  An  apparatus  for  constructing  plaster 

40  1.  An  apparatus  for  constructing  plaster  wallboard  comprising  means  for  advancing 

wallboard  comprising  means  for  advancing  a  plastic  mass  between  cover  sheets  of  fi-  105 
a  bottom  sheet  of  fibrous  material  upon  a  brous  material,  means  applying  edge  binding 
table,  means  for  depositing  a  plastic  mass  strips  of  fibrous  material  about  the  margins 
upon  the  bottom  sheet,  means  for  applying  of  the  cover  sheets,  board  forming  means, 

45  a  top  sheet  of  fibrous  material  upon  the  and  means  passing  the  plastic  mass  retained 
plastic  mass  and  means  for  applying  edge  between  the  cover  sheets  and  embracing  lio 
binding  strips  of  fibrous  material  retaining  edge  binder  through  the  board  forming 
the  plastic  mass  at  the  edge  and  bonded  means,  said  board  forming  means  depress- 
thereto.  ing  the  embracing  margins  of  the  edge  bind- 

50  2.  An  apparatus  for  constructing  plastic  er  flush  with  the  flat  sheet  sides. 

wallboard  comprising  means  for  advancing  8.  An  apparatus  for  constructing  plaster  115 
a  bottom  sheet  of  fibrous  material  upon  a  wallboard  comprising  means  for  advancing 
table,  means  for  depositing  a  plastic  mass  a  plastic  mass  between  cover  sheets  of  fi- 
upon  the  bottom  sheet,  means  for  apply-  brous  material,  means  applying  edge  binding 
55  ing  a  top  sheet  of  fibrous  material  upon  strips  of  fibrous  material  having  a  margin 
the  plastic  mass,  means  for  applying  edge  engaging  one  cover  sheet,  board  forming  120 

binding  strips  of  fibr  ous  material  retaining _ means,  and ^means  passing  the  plastic  mas§.^~,. 

_ pkreric  Tnft^  s^vh^  ^ges"amd~bonded  Between  the  cover  sheets  with  the  edges 

thereto,  and  a  board  forming  means  forcing  thereof  closed  by  a  portion  of  the  edge 
60  the  top  sheet  down  upon  the  plastic  mass  binder  with  the  remainder  of  the  binder  en- 
and  forcing  the  mass  against  the  edge  bind-  gaging  the  margins  of  the  adjacent  coyer  l25 
ers.  sheet  through  the  board  forming  machine. 

3.  An  apparatus  for  constructing  plaster 

svallboard  comprising  means  for  advancing  CHARLES  R.  BIRDSEY. 
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UNITED  STATES  PATENT  OFFICE. 

HARRY  E  BROOKBY,  OF  EVANSTON,  ILLINOIS,  ASSIGNOR  TO  UNITED  STATES  GYPSUM 
COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

MACHINE  AND  METHOD  FOR  MAKING  HARDENED- EDGED  PLASTER  BOARD. 

Application  filed  September  25,  1922.  Serial  No.  590,362. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Harry  E.  Brookby, 
a  citizen  of  the  United  States,  residing  at 
Evanston,  in  the  county  of  Cook  and  State 
5  of  Illinois,  have  invented  new  and  useful 
Improvements  in  Machines  and  Methods  for 
Making  Hardened-Edged  Plaster  Board, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  improvements 
10  in  the  production  of  building  materials  and 
more  particularly  to  a  machine  and  method 
for  making  hardened  edged  plaster  board. 

Plaster  board,  comprising  a  body  of  plas¬ 
ter,  with  or  without  aggregates,  having  a 
15  fibrous  covering  on  the  opposite  flat  sides, 
has  been  used  for  many  years  in  the  build¬ 
ing  trades  as  a  substitute  for  wooden  laths 
and  as  such  was  nailed  to  the  studding  of 
the  building  and  finished  with  a  complete 
20  coat  of  wall  plaster  to  produce  a  wall  sur¬ 
face  ready  for  decorations,  as  is  customary 
in  dwellings  and  other  buildings.  Such 
plaster  board  at  first  was  made  by  apply¬ 
ing  a  layer  of  the  body  in  a  plastic  state 
25  upon  a  bottom  cover  sheet  and  then  apply¬ 
ing  a  top  cover  sheet  which  sheets  bonded 
to  the  body  as  the  plastic  mass  set.  When 
plaster  board  of  this  type  was  made  by  me¬ 
chanical  means  it  was  found  that  the  body 
30  while  plastic  exuded  at  the  edges  and  means 
were  devised  for  maintaining  the  body  with¬ 
in  the  cover  sheets  so  as  to  have  a  full 
squared  edge.  At  first  this  was  accomplished 
by  trimming  or  sawing  the  board  a  short 
35  distance  from  the  original  edges  after  it 
had  been  formed  while  the  body  was  in  a 
semiplastic  state.  This  produced  a  full 
squared  edge  but  was  expensive  and  the 
body  at  the  edges  exposed  so  that  the  cov- 
40  ering  sheets  were  liable  to  become  detached 
and  peel  during  transportation  and  the 
handling  necessary  before  erection.  To 
overcome  these  disadvantages,  the  bound 
edge  plaster  board  was  developed  in  which 
45  one  sneet  was  wider  than  the  other  and 
was  folded  about  the  edges  and  attached 
on  the  opposite  side  to  the  opposite  sheet. 
This  formed  a  covered  edge  and  insured  its 
protection  against  disfigurement  caused  by 
50  the  body  crumbling,  cracking  or  otherwise 
becoming  detached  from  the  margins  of  the 
cover  sheets  and  falling  out  along  the  edges. 
Special  machines  are  required  to  produce 
this  covered  edge  plaster  board  using  dif- 
55  ferent  widths  of  paper  and  special  mecha¬ 


nism  for  folding  the  wider  sheet  over  the 
edge. 

It  is  an  object  of  this  invention  to  pro¬ 
duce,  a  plaster  board  having  an  open  or 
raw’  edge  that  will  possess  the  advantages  60 
of  the  bound,  covered  or  folded  edge  by 
a  method  that  will  decrease  the  cost  in  ma¬ 
terial  and  employ  a  machine  of  simple  oper¬ 
ation  with  less  parts  that  require  watching 
than  the  machines  used  to  produce  the 
bound  or  covered  edge  plaster  board. 

With  these  and  other  objects  in  view,  the 
preferred  form  of  machine  employed  in  the 
preferred  method  set  forth  herein  to  pro¬ 
duce  this  improved  plaster  board  is  illus-  70 
t rated  on  the  accompanying  sheets  of  draw¬ 
ing  and  it  is  to  be  understood  that  minor 
detail  changes  may  be  made  therein  without 
departing  from  the  scope  of  the  invention. 

Figure  1  is  a  view  in  perspective  of  this  75 
improved  board. 

Figure  2  is  a  view  in  transverse  section, 
with  parts  broken  away,  taken  through  this 
board. 

Figure  3  is  a  view  of  the  machine  partly  80 
in  side  elevation  and  partly  in  longitudinal 
vertical  section. 

Figure  4  is  a  top  plan  view  of  Figure  3. 

Figure  5  is  a  view  similar  to  Figure  3,  of 
a  modified  form  of  machine.  85 

Figure  6  is  a  view  similar  to  Figure  4,  of 
said  modified  form  of  machine. 

The  production  of  an  ^pen  or  raw  edged 
plaster  board  which  possesses  the  more  per¬ 
manent  full  squared  edg.'d  qualities  of  the 
covered  edge  plaster  board  is  accomplished 
in  accordance  with  this  invention  by  making 
the  edges  of  the  plastic  mineral  core  or  body 
much  stronger  than  the  main  body  of  the 
board  and  much  tougher  so  that  it  will  stand  05 
more  abuse  on  these  edges  without  harm. 

In  carrying  out  this  invention  the  ordi¬ 
nary  calcined  gypsum,  light  aggregate  or 
fibre,  and  water  are  mixed  as  usual  except 
that  before  the  mixed  plastic  mass  goes  100 
through  the  board  forming*mechanism,  a  de¬ 
termined  amount  of  the  plastic  mass  is  di¬ 
verted  from  the  main  mass  of  the  mixture  to 
the  outside  six  to  nine  inches  of  the  board 
along  each  edge  and  durirg  this  diversion  105 
and  before  passing  through  the  forming 
mechanism,  this  portion  of  the  plastic  mass 
is  mixed  with  a  colloidal  gummy  body  that 
has  the  property  of  hardening  and  toughen- 
ing  gypsum  plastic  masses  when  set  and  no 
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dried  out.  The  particular  gummy  colloidal 
matter  may  be  added  either  as  a  dry  powder 
to  the  plastic  mass  at  this  stage  or  as  a  solu¬ 
tion  to  the  partially  mixed  and  segregated 
*  or  diverted  portions  of  the  plastic  core.  By 
this  means  the  core  of  the  formed  board  is 
divided  into  three  portions,  the  strip  on 
each  side  of  hardened  and  toughened  piaster 
and  the  intermediate  portion  of  normal  plas- 
10  ter,  so  that  the  edges  will  stand  more  abuse 
than  the  main  body  of  the  untreated  core 
and  thus  protection  is  produced  in  an  eco¬ 
nomical  manner  for  the  expensive  colloidal 
matter  is  applied  only  at  the  edges  where  the 
15  protection  is  mostly  needed. 

Since  it  is  customary  in  this  art  to  man¬ 
ufacture  plaster  wallboard  continuously  on 
a  machine  which  advances  a  bottom  cover 
sheet,  depositing  the  material  forming  the 
20  body  of  the  board  in  a  plastic  condition 
upon  this  sheet,  applying  a  fibrous  upper 
cover  sheet  upon  the  plastic  body,  with 
means  for  moulding  or  retaining  the  plastic 
body  between  the  cover  sheets  at  the  edge, 
25  and  then  transporting  the  board  so  formed 
upon  a  conveyor  of  sufficient  length  to  al¬ 
low,  the  plastic  body  to  partially  set,  bond 
to  the  cover  sheets  and  become  hard  enough 
to  allow  of  the  cutting  of  the  strip  of  board 
80  so  formed  in  equal  lengths,  remove  the  cut 
portions  from  the  end  of  tfie  conveyor  and 
transport  to  the  drying  kilns,  it  is  only 
necessary  to  illustrate  and  describe  the  wet 
or  board  forming  end  of  such  a  machine,  as 
85  this  invention  relates  only  to  the  method 
and  means  of  forming  a  particular  type  of 
plaster  wall  board. 

As  shown  in  Figures  3  and  4,  the  ma¬ 
chine  for  carrying  out  this  invention  com- 
40  prises  a  flat  table  1  over  which  a  fibrous  bot¬ 
tom  cover  sheet  2  is  advanced  from  a  roll  3 
preferably  supported  below  the  table.  As 
this  bottom  sheet  advances  along  the  table 
the  material  4  forming  the  body  of  the 
board  is  deposited  thereon  in  a  plastic  state, 
referably  from  a  belt  conveyor  5.  The 
brous  top  cover  sheet  6  is  applied  over  the 
surface  of  the  plastic  mass,  from  a  roll  7 
supported  above  the  table  preferably  by 
passing  this  sheet  about  the  pressure  or 
forming  roll  8.  This  forming  roll  8  is  of 
same  width  as  the  finished  board  and  is 
supported  above  the  table  in  such  a  man- 
w  ner  that  it  will  impart  the  desired  thickness 
tjy  t-h*.  hoard  hy  the  passage  of  the 

plastic  body  between  the.  two  cover  sheets 
thereunder.  If  desired,  a  corresponding 

gressure  roll  9  may  be  mounted  on  the  ta- 
1©  directly  under  the  upper  forming  roll 
to  co-act  therewith  in  forming  the  board. 
As  the  bottom  cover  sheet  lies  flat  on  the 
table  throughout  its  width,  and  as  the  top 
cover  sheet  is  applied  flat  throughout  its 
width  upon  the  upper  surface  of  the  plastic 
mass,  means  must  be  provided  to  prevent 


the  plastic  body  from  overflowing  the  edges 
of  the  bottom  cover  sheet  as  it  advances  and 
carries  the  plastic  body  toward  the  form¬ 
ing  roll,  also  to  retain  the  plastic  body  be¬ 
tween  the  two  cover  sheets  after  the  board  70 
has  been  formed  and  until  the  body  has 
had  time  to  set  sufficientlv  to  maintain  the 
conformation  of  a  squared  edge.  There  are 
various  means  known  in  this  art  for  main¬ 
taining  or  moulding  the  edges  of  plaster  75 
board  constructed  in  this  manner.  In  this 
case,  vertical  belts  10  are  illustrated  which 
travel  at  the  same  rate  as  the  formed  board 
along  each  edge  of  the  bottom  cover  sheet 
as  it  advances  toward  the  forming  roll  and  80 
thereafter  along  each  edge  of  the  formed 
board  which  belts  pass  over  vertical  pul¬ 
leys  arranged  to  maintain  the  moulding 
belts  against  the  edges  of  the  cover  sheets 
and  thereby  prevent  the  body  of  the  board  85 
while  plastic  from  overflowing  the  cover 
sheet  and  oozing  out  at  the  edges  of  the 
formed  board. 

Since  fibrous  cover  sheets  of  the  character 
employed  in  plaster  wallboard  manufac-  80 
ture  are  affected  by  climatic  and  tempera¬ 
ture  changes  in  the  roll  to  such  an  extent 
that  different  portions  of  the  same  sheet 
vary  in  width  as  much  as  §"  at  times  and 
as  in  applying  the  sheets  to  the  machine  85 
there  is  a  certain  amount  of  weaving,  both 
of  which  would  prevent  the  accurate  align¬ 
ment  of  the  edges  on  the  same  side  of  the 
board  directly  one  above  the  other,  it  is 
preferable  to  trim  each  cover  sheet  the  exact  100 
width  of  the  board  desired  by  cutters  or  ro¬ 
tating  knives  11  just  before  tne  cover  sheets 
pass  on  to  the  table  and  forming  roll  re¬ 
spectively. 

Since  it  is  contemplated  by  this  inven-  108 
tion  to  treat  the  plastic  mass  in  such  a  man¬ 
ner  that  the  edges  12  and  13  of  the  board 
will  be  harder  and  tougher  than  the  inter¬ 
mediate  body  portion  14,  it  is  necessary  to 
add  and  mix  the  necessary  ingredients  to  1  0 
the  plastic  body  before  it  passes  through  the 
board  forming  mechanism,  and  it  therefore 
becomes  necessary  to  segregate  the  portions 
of  the  plastic  masses  which  ultimately  form 
the  edges  of  the  finished  board  as  the  mass 
advances  on  the  bottom  cover  sheet  toward 
the  forming  roll  and  this  is  preferably  ac¬ 
complished  by  providing  angularly  dis¬ 
posed  dams  or  guide  plates  15  supported 

above  the  tabl*  a  sufficient  distance  to  al- _ 

low  the  bottom  sheet  to  pass  thereunder  and 
arranged  so  as  to  engage  the  outer  portion 
of  the  plastic  mass  when  first  deposited 
upon  the  bottom  sheet  and  deflect  a  portion  ^ 
from,  each  side  as  it  advances  toward  the 
forming  roll  so  that  these  portions  will  be 
separated  from  the  intermediate  body  por¬ 
tion  and  comprise  the  edges  of  the  board 
when  formed.  These  angularly  disposed 
plates  are  clearly  illustrated  in  Figures  3,  4, 
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5  and  6.  The  plastic  body  in  machines  of 
this  character  naturally  dams  up  in  front 
of  the  forming  roll  and  it  is  customary  to 
provide  transversely  reciprocating  spread- 
5  ers  16.  as  illustrated,  which  in  this  case  will 
insure  the  distribution  of  the  plastic  mass 
at  the  intermediate  portion  of  the  board  and 
insure  its  combining  with  the  adjacent  por¬ 
tions  of  the  segregated  or  deflected  plastic 
10  masses  at  the  edges  of  the  board. 

The  ingredients  employed  for  producing 
the  toughened  or  hardened  edge  portions  ot 
the  boay  of  the  board  are  preferably  sul¬ 
phite  cellulose,  pitch,  gum  arabic,  or  gum 
15  tragacanth,  or  gum  tragasole,  or  any  simi¬ 
lar  colloidal  gummy  body  that  has  the  prop¬ 
erty  of  hardening  and  toughening  gypsum 
plastic  masses  when  set  and  dried  out  and  as 
above  stated  may  be  employed  in  either  a  dry 
20  powdered  state  or  in  solution.  Figures  3 
and  4  illustrate  one  manner  of  applying 
these  ingredients  upon  the  conveyor  on 
which  the  plastic  boay  is  mixed  before  it  is 
deposited  upon  the  bottom  cover  sheet  and 
25  from  which  it  is  seen  that  a  hopper  or  re¬ 
ceptacle  IT  is  provided  above  each  side  of 
the  conveyor  adapted  to  discharge  the 
toughening  or  hardening  substance,  in  either 
powdered  form  or  in  solution,  to  the  edges 
of  the  plastic  mass  on  the  conveyor.  To  in¬ 
sure  a  proper  and  uniform  intermingling 
between  these  ingredients  and  plastic  body, 
it  is  preferable  to  provide  mixing  discs  18, 
or  other  devices,  between  the  discharge 
35  openings  of  these  hoppers  and  discharge 
end  of  the  conveyor  so  that  when  the  plastic 
mass  is  deposited  upon  the  bottom  sheet  the 
outer  edges  will  be  thoroughly  mixed  with 
the  ingredients  and  the  deflecting  plates  are 
so  arranged  that  after  the  mass  is  deposited 
on  the  bottom  sheet  they  will  separate  the 
mixed  edge  portions  from  the  intermediate 
body  and  denect  these  mixed  portions  to  the 
edges  of  the  board  as  it  passes  under  the 
forming  roll. 

If  desired  the  ingredients  may  be  added 
to  the  plastic  mass  after  it  has  been  de¬ 
posited  on  the  bottom  cover  sheet,  as  illus¬ 
trated  in  Figures  5  and  6,  by  placing  the 
discharge  hoppers  IT  above  the  table  so  as 
to  discharge  their  contents  on  the  segregat¬ 
ed  portions  of  the  plastic  mass  between  the 
guide  plates  and  respective  edges  of  the 
bottom  sheet  and  in  this  case,  it  is  also  pref¬ 
erable  to  provide  mixing  devices  18  between 
the  hopper  and  the  forming  roll  to  insure  a 
proper  intermingling  of  ingredients  with 
the  plastic  body  oefore  it  passes  under  the 
forming  roll. 

What  I  claim  is : 

1.  The  method  for  producing  plaster 
board  having  a  composition  body  and  upper 
and  lower  cover  sheets,  comprising  the  de¬ 
positing  of  the  body  in  a  plastic  mass  upon 
the  lower  cover  sheet,  applying  the  top 
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cover  sheet  thereover,  and  mixing  with  por¬ 
tions  of  the  plastic  mass  that  form  the 
edges  of  the  board  before  the  application  of 
the  upper  cover  sheet  with  substances  to 
harden  and  toughen  said  edges  when  set. 

2.  The  method  for  producing  plaster 
board  having  a  plaster  body  and  upper  and 
lower  fibrous  cover  sheets  comprising  the 
depositing  of  the  body  in  a  plastic  mass 
upon  the  lower  cover  sheet,  incorporating  a 
gummy  colloid  in  the  edges  of  the  plastic 
mass  forming  the  edges  of  the  board,  and 
applying  the  upper  cover  sheet. 

3.  The  method  for  producing  plastic 
board  having  a  plaster  body  and  upper  and 
lower  fibrous  cover  sheets  comprising  the 
depositing  of  the  body  in  a  plastic  mass 
upon  the  lower  cover  sheet,  incorporating  a 
substance  in  the  edges  of  the  plastic  mass 
forming  the  edges  of  the  board,  and  apply¬ 
ing  the  upper  cover  sheet. 

4.  The  method  for  producing  plaster 
board  having  a  plaster  boay  and  upper  and 
lower  cover  sheets,  comprising  the  deposit¬ 
ing  of  the  body  in  a  plastic  mass  upon  the 
lower  cover  sheet,  incorporating  in  the  edge 
portions  of  the  plastic  mass  a  gummy  col¬ 
loid,  diverting  said  portions  to  the  edges  of 
the  board,  and  applying  the  upper  cover 
sheet  thereover. 

5.  The  method  for  producing  plaster 
board  having  a  plaster  body  and  upper  and 
lower  cover  sheets,  comprising  the  deposit¬ 
ing  of  the  body  in  a  plastic  mass  upon  the 
lower  cover  sheet,  incorporating  in  tne  edge 
portions  of  the  plastic  mass  a  substance, 
diverting  said  portions  to  the  edges  of  the 
board,  and  applying  the  upper  cover  sheet 
thereover. 

6.  The  method  for  producing  plaster 
board  having  a  body  with  upper  ana  lower 
fibrous  cover  sheets  bonded  to  the  flat  sides 
thereof,  comprising  the  advancing  of  the 
lower  cover  sheet,  depositing  the  body  in  a 
plastic  mass  upon  the  lower  cover  sheet, 
mixing  a  gummy  colloid  with  the  portions 
of  the  plastic  mass  that  form  the  edges  of 
the  board  to  render  the  edges  when  set  nard- 
er  and  tougher  than  the  intermediate  body 
portion,  applying  an  upper  cover  sheet,  ana 
passing  the  plastic  mass  between  the  cover 
sheets  through  a  board  forming  device. 

T.  The  method  for  producing  plaster 
board  having  a  body  with  upper  and  lower 
cover  sheets  bonded  to  tjhe  nat  sides  there¬ 
of,  comprising  the  advancing  of  the  lower 
cover  sheet,  depositing  the  body  in  a  plastic 
mass  thereon,  incorporating  a  gummy  col¬ 
loid  in  the  edges  of  the  plastic  mass,  di¬ 
verting  the  portions  with  the  incorporated 
addition  towards  the  edges  of  the  cover 
sheet,  applying  the  upper  cover  sheet,  and 
passing  tne  plastic  mass  between  the  cover 
sheets  through  a  board  forming  device. 

8.  A  method  for  producing  plaster  board 
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having  a  body  with  upper  and  lower  fibrous 
cover  sheets  bonded  to  the  flat  sides  there¬ 
of,  comprising  th?  advancing  of  the  lower 
cover  sheet,  depositing  the  body  in  a  plastic 
5  mass  thereon,  incorporating  a  gummy  col¬ 
loid  in  the  edges  of  the  plastic  mass,  divert¬ 
ing  the  portions  with  the  incorporated  addi¬ 
tion  towards  the  edges  of  the  cover  sheet, 
applying  the  upper  cover  sheet,  passing  the 
10  plastic  mass  between  the  cover  sheets 
through  a  board  forming  device,  and  re¬ 
taining  the  plastic  body  between  the  cover 
sheets  at  the  edges  until  the  mass  has  set. 

9.  A  machine  for  producing  plaster  board 
15  having  a  composit  on  body  with  upper  and 

lower  cover  sheets  comprising  means  for 
advancing  the  lower  cover  sheet,  means  for 
depositing  the  body  in  a  plastic  mass  upon 
the  cover  sheet  as  it  advances,  means  for 
20  applying  the  top  cover  sheet  over  the  plastic 
mass,  a  ooard  forming  roll  under  which  the 
plastic  mass  between  the  cover  sheets  passes, 
and  means  for  incorporating  in  the  plastic 
mass  that  forms  tie  edges  of  the  board  be- 
25  fore  it  passes  beneitli  the  forming  roll  in¬ 
gredients  that  render  the  edges  of  the  set 
board  harder  and  tougher  than  the  inter¬ 
mediate  portion  of  the  body. 

10.  A  machine  for  producing  plaster 
30  board  having  a  planter  body  and  cover  sheets 

on  the  flat  faces  thereof  comprising  means 
for  advancing  a  lower  cover  sheet,  means 
for  depositing  the  plaster  body  in  a  plastic 
mass  thereon  as  it  advances,  means  tor  in- 
35  corporating  a  gummy  colloid  in  the  edge 
portions  of  the  plastic  mass,  means  for  ap¬ 
plying  an  upper  cover  sheet  thereover,  and 


a  board  forming  means  through  which  the 
plastic  mass  and  cover  sheets  pass  with  the 
colloid  incorporated  portions  at  the  edges  40 
of  the  board. 

11.  A  plaster  board  forming  machine  com¬ 
prising  means  for  advancing  lower  cover 
sheet,  means  for  depositing  a  plaster  body 
portion  thereon  in  a  plastic  mass,  means  for  45 
depositing  a  gummy  colloid  on  portions  of 
the  plastic  mass,  means  for  mixing  the  Col¬ 
loid  therewith,  means  for  diverting  the  said 
mixed  portions  to  the  edges  of  the  cover 
sheet,  means  for  applying  an  upper  cover 
sheet  thereover,  ana  a  board  forming  means 
through  which  the  plastic  mass  and  cover 
sheets  pass. 

12.  A  plaster  board  forming  machine  com¬ 
prising  means  for  advancing  a  lower  cover 
sheet,  means  for  depositing  the  plaster  body 
thereon  in  a  plastic  mass,  means  for  ap¬ 
plying  the  upper  cover  sheet  thereover, 
means  through  which  the  plastic  mass  and 
cover  sheets  pass  to  form  the  board,  means 
arranged  on  each  side  of  the  cover  sheets  for 
retaining  the  plaster  mass  upon  the  lower 
sheet  as  it  advances  and  between  the  two 
sheets  after  they  have  passed  the  board 
forming  means,  means  for  depositing  a  M 
gummy  colloid  upon  portions  of  the  plastic 
mass,  means  for  mixing  and  incorporating 
the  colloid  with  the  plastic  mass,  and  means 
above  the  lower  cover  sheet  for  diverting 
the  portions  with  the  mixed  colloid  towards  70 
the  edges  of  the  said  sheet  as  it  advances 
towards  the  board  forming  means. 

HARRY  E.  BROOKBY. 
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This  invention  relates  to  improvements  in 
building  materials  and  more  particularly  to 
plaster  wallboard  construction. 

In  the  building  trade  a  pulp,  composition  or 
5  plaster  panel  board  that,  when  nailed  to  the 
studding  of  the  interior  of  a  building,  may  be 
covered  with  strips  of  wood  at  the  joints, 
painted  or  papered  over  without  first  cover¬ 
ing  with  plaster  is  called  wallboard  while 
10  otner  substitutes  of  lath  and  plaster  that  must 
first  be  covered  with  a  coat  of  plaster  are 
called  plaster  board.  In  wallboard  having  a 
plaster  body,  the  surface  covering  is  of  better 
grade  than  plaster  board  and  it  is  extremely 
15  important  that  the  longitudinal  edges  of  wall- 
board  are  well  formed  and  of  uniform  thick¬ 
ness  so  that  when  the  boards  are  placed  edge 
to  edge  in  forming  the  wall  the  surface  will 
be  uniform  and  flat,  in  other  words  the  sur- 
20  faces  presented  will  substantially  be  in  the 
same  plane. 

This  effect  is  generally  produced  by  cover¬ 
ing  or  binding  the  longitudinal  edges  in  plas¬ 
ter  wallboard  to  prevent  the  plaster  adjacent 
25  the  edges  becoming  broken,  crumbling  or  fall¬ 
ing  out  during  handling  or  transportation 
which  will  cause  reduced  thicknesses  at  un¬ 
even  points  along  the  edges  and,  when  applied 
to  the  wall,  will  cause  hollows  in  the  wall  sur- 
30  faces.  Even  with  bound  or  covered  edge 
plaster  wallboard  it  is  customary  to  cover  the 
space  between  the  adjacent  edges  with  a  panel 
strip  or  fill  the  crack  with  a  putty  like  sub¬ 
stance  called  “crack  filler'’  to  insure  a  smooth 
35  surface  to  paint  or  paper  over.  It  has  been 
found  that  it  is  advisable  to  leave  a  small 
space  between  adjacent  edges  to  allow  the 
crack  filler  to  bond  to  both  boards  if  a  slight 
hair  crack  in  the  filler  is  to  be  prevented. 

40  It  is  an  object  of  this  invention  to  provide  a 
plaster  wallboard  without  binding  or  cover¬ 
ing  the  edge  that  will  maintain  consistent 
thickness  of  the  edge  uniformly  throughout 
and  at  the  same  time  provide  a  sufficient  space 
45  between  adjacent  boards  when  secured  in 
place  upon  the  wall  for  the  “crack  filler”  to 
bond  and  cover  the  joint  without  the  forma¬ 
tion  of  cracks  between  the  boards,  it  being 
understood  that  such  a  wallboard  may  be  ap- 
50  plied  and  plastered  over  in  the  manner  of  a 


plaster  board  in  the  sense  as  above  defined, 
may  be  cut  in  smaller  dimensions  of  custom¬ 
ary  plaster  board  and  used  as  such,  made 
originally  in  such  dimensions,  or  the  seconds 
or  imperfect  boards  cut  down  and  used  as  55 
plaster  board. 

Among  the  advantages  of  this  invention  are 
that  this  unbound  or  raw  edge  plaster  wall- 
board  is  more  economical  to  manufacture  than 
one  with  the  covered  or  bound  edge,  as  this  «o 
board  is  completed  when  it  leaves  the  forming 
rolls  and  does  not  require  any  further  treat¬ 
ment,  such  as  trimming,  which  not  only  re¬ 
quires  the  presence  of  an  operator  but  causes 
wastage  of  paper  and  plaster,  and  the  im-  65 
proved  formation  of  the  edge  hereinafter  de¬ 
scribed  makes  a  better  joint  for  crack  filler 
than  the  rounded  or  square  edged  wallboard. 

While  the  preferred  form  of  means  for  con¬ 
structing  this  improved  plaster  wallboard  is  70 
illustrated  on  the  accompanying  sheets  of 
drawing,  yet  minor  detail  changes  may  be 
made  without  departing  from  the  scope  of 
this  invention. 

In  the  drawings,  75 

Figure  1  illustrates  in  ^icle  elevation,  a  form 
of  apparatus  for  constructing  this  improved 
plaster  wallboard.  partly  in  section,  showing 
the  board  forming  end  of  the  machine. 

Figure  2  is  a  top  plan  view  of  Figure  1,  with  so 
parts  removed. 

Figure  3  is  a  view  in  side  elevation,  partly  in 
sections,  of  a  portion  of  1  he  machine  next  ad¬ 
joining  that  shown  in  Figure  1. 

Figures  4  and  5  are  sectional  views  taken  on  85 
the  lines  4 — 4  and  5—5  o*  Figures  1  and  3  re¬ 
spectively. 

Figure  G  is  a  view  coit  sponding  to  Figure 
4  showing  a  modification  .  .  90 

Figure  7  is  a  view  in  vertical  longitudinal 
section  of  the  part  of  the  modified  machine  ad¬ 
jacent  the  section  illustrated  in  Figure  6. 

Figures  8  and  0  are  views  in  perspective  of 
forms  of  plaster  wallboard  constructed  in  ac-  95 
cordance  with  this  invention,  illustrating  the 
transverse  edges  in  sections. 

Figure  10  illustrates  the  manner  in  which 
adjacent  boards  are  secured  to  the  studding 
of  a  building.  10( 
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Figure  11  is  a  view  similar  to  Figure  4  of  a  From  the  table  3  the  formed  board  passes 
modified  form  of  machine.  onto  a  conveyor,  preferably  a  continuous  belt 

Wallboard  constructed  in  accordance  with  18,  see  Figure  3,  which  may,  if  desired,  have 
this  invention  comprises  a  body  of  plaster,  or  a  shaping  member  19  on  each  side  thereof  sim- 
5  like  material,  to  which  a  covering  sheet  of  ilar  to  the  members  7  on  the  table  for  support- 
paper,  or  fibrous  material,  is  bonded  on  each  ing  the  edges  of  the  board  as  it  travels  there- 
side.  To  construct  this  improved  plaster  with. 

wallboard  a  bottom  cover  sheet  1  is  advanced  It  is  also  preferable  to  provide  an  ironing 
continuously  from  a  roll  of  paper  2  to  the  end  device  through  which  this  conveyor  advances 
10  of  a  table  3  over  which  it  passes  to  the  form-  the  formed  board  while  the  plaster  body  is 
ing  rolls  4  and  5.  As  it  passes  over  the  table  setting  to  insure  a  uniform  bond  between 
the  longitudinal  edges  6  each  pass  over  an-  both  cover  sheets  and  the  plastic  body  to  pro- 
gular  shaping  members  7  which  tilt  up  the  duce  an  even  and  uniform  surface  on  each 
sheet  for  a  short  distance  adjacent  each  edge  side  of  the  board.  The  ironing  device  prefer- 
13  so  that  as  it  passes  between  the  forming  rolls,  ably  comprises  a  plurality  of  rollers  20  ar- 
a  section  of  the  sheet  there  through  will  be  of  ranged  under  the  conveyor  belt  and  over 
dish  like  conformation,  see  Figure  4.  A  pair  which  the  belt  travels  and  a  correspond- 
<>f  holding  rolls  S  are  preferably  provided  to  ing  number  of  rollers  21  mounted  in  a  ver- 
exert  pressure  on  the  main  body  of  the  sheet  tically  movable  frame  22  arranged  over  the 
>o  to  hold  it  flat  upon  the  table  as  tlte  edges  lower  rollers  20  with  another  belt  23  traveling  pr> 
travel  up  upon  the  angular  shaping  members  over  rollers  mounted  at  the  ends  of  the  frame 
7  and  if  it  is  desired  to  make  the  bend  in  the  and  passing  under  the  frame  rollers  21  and 
edges  where  it  tilts  up  from  the  body  more  resting  upon  the  upper  surface  of  the  board, 
definite  scoring  wheels  9  may  be  employed  to  This  frame  is  weighted  and  its  downward 
impart  a  reduction  in  the  thickness  of  the  movement  is  limited  by  set  screws  24  mounted  po 
paper  at  this  point  and  will  insure  a  uniform  in  the  frame  adapted  to  rest  upon  brackets 
width  between  the  angular  edges  6.  As  the  25  extending  from  the  fixed  support  of  the 
bottom  sheet  advances  plaster  or  like  mate-  under  rollers  20. 

rial  10  in  a  plastic  state  is  delivered  upon  the  After  the  board  has  passed  through  the 
30  center  of  the  sheet,  preferably  by  a  belt  con-  ironing  device  it  travels  forward  on  the  same  ps 
vevor  11,  which  may  be  of  the  usual  construe-  or  another  similar  conveyor,  not  shown,  for 
tion  used  in  this  art.  a  distance  far  enough  for  the  plastic  body  to 

A  top  cover  sheet  12  is  applied  over  the  set  sufficiently  for  the  board  to  be  cut  in 
plastic  mass  as  it  passes  through  the  forming  lengths,  removed  from  the  conveyor  and 
33  rolls  by  passing  it  from  a  paper  roll  13  over  transported  to  drying  kilns  without  being  wo 
the  upper  forming  roll  5.  The  lower  forming  deformed. 

roll  4  is  provided  at  each  end  wTith  a  tapered  Figures  6  and  7  show  a  modification  of  the 
conical  enlargement  14  corresponding  in  part  of  the  machine  that  extends  beyond  the 
shape  to  the  angular  shaping  members  7  on  forming  rolls  4  and  5  in  which  the  stationary 
40  the  table.  To  retain  the  mass  of  plastic  ma-  plates  15  on  each  side  over  which  the  edges  of  105 
terial  upon  the  bottom  cover  sheet  1  as  it  ap-  the  board  pass  are  terminated  at  or  just  be- 
proaches  the  forming  rolls  and  as  it  passes  vond  the  forming  rolls,  as  shown  clearly  in 
there  through  plates  15,  preferably  of  glass  or  Figure  7,  and  vertical  belts  26  are  mounted 
such  material  to  which  the  plastic  mass  will  on  the  table  extending  beyond  the  forming 
43  not  adhere  readily,  are  arranged  on  each  side  rolls  to  take  their  place.  These  belts  con-  no 
of  the  angular  shaping  members  and  extend  tact  with  the  portion  of  the  edge  extending 
along  both  ends  of  the  upper  forming  roll  5  above  the  shaping  members  16  and  travel 
to  a  point  therebeyond.  with  the  board  so  that  the  portion  of  plastic 

The  flat  table  3  is  preferably  continued  be-  material  at  the  edges  of  the  board  do  not  wipe 
30  yond  the  forming  rolls  4  and  5  over  which  over  a  stationary  member.  115 

t  he  formed  board  travels  and  it  is  also  prefer-  The  width  of  the  board  is  determined  by 
able  to  provide  angular  shaping  members  16  the  distance  between  the  plates  15  and  the 
similar  to  the  members  7  on  the  other  side  of  thickness  is  determined  by  the  distance  be- 
Ihe  forming  rolls  and  over  which  the  formed  tween  the  forming  rolls  4  and  r>.  The  angle 
03  beveled  edges  travel  to  support  the  edge  in  of  bevel  of  the  longitudinal  edges  is  deter-  120 
that  shape  until  the  plastic  body  has  set  more  mined  by  the  angles  of  the  tapered  conical 
firmly.  Ttlii  also  preferable  to  “extend  TTie~  enlargements  -the  bottom  formmg  mll 

plates  15  on  each  side  of  these  latter  members  4.  While  it  is  preferable  to  score  the  bot- 
16  throughout  their  length  which  plates  ex-  tom  sheet  and  tilt  up  the  edges  by  the  shap¬ 
es  tend  above  them  to  the  top  of  the  formed  mg  members  7  to  form  a  trough  to  retain  the  125 
board.  A  means  for  maintaining  the  edges  of  plastic  material  such  construction  is  not  es- 
both  cover  sheets  in  contact  with  the  body  of  sential  for  any  other  means  may  be  employed 
the  formed  board  in  the  form  of  belts  17  ar-  to  retain  the  plastic  material  on  the  sheet, 
ranged  over  each  edge  is  also  preferable  to  as  the  bevels  at  the  edges  are  imparted  at 
insure  the  bonding  of  the  body  to  the  edges,  the  time  the  top  sheet  is  applied  and  the  board  130 
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formed  by  passing  through  the  forming  rolls  said  exposed  plastic  material  hv  a  belt  mov- 
4  and  5.  ing  at  substantially  the  same  speed  as  the 

Also  while  it  is  preferable  to  provide  shap-  wailboard  in  contact  with  said  material  until 
ing  members  on  the  table  and  on  the  con-  said  material  has  hardened  and  set. 

5  veyor  beyond  the  forming  rolls  similar  to  OLIVER  M.  KNODE. 

those  in  front  of  the  rolls  they  are  not  essen¬ 
tial  if  the  mix  of  the  plastic  material  is  such 
that  it  will  have  body  enough  to  set  sufficient¬ 
ly  to  maintain  the  bevel  imparted  to  the  edges 
20  in  passing  through  the  forming  rolls. 

.  The  object  of  beveling  the  longitudinal 
edges  is  two  fold.  The  beveled  edge  permits 
the  ready  manufacture  of  a  raw  edge  board 
as  the  beveled  part  of  the  cover  sheet  acts  as 
15  a  retainer  for  the  plastic  material  of  the  body 
during  formation  and  when  made  prevents 
the  crumbling  of  the  edge.  It  also  presents 
a  V  shaped  space  between  the  adjacent  longi¬ 
tudinal  edges  when  the  boards  are  secured 
20  in  place,  as  shown  in  Figure  10,  which  space 
is  of  sufficient  width  and  depth  to  be  filled 
with  crack  filler  26  and  make  a  smooth  and 
continuous  surface  from  one  board  to  an¬ 
other  without  hair  cracks  forming  in  the 
25  filler.  A  still  further  advantage  of  this  form 
of  ed<*e  is  that  it  allows  the  securing  nails 
27  to  be  either  driven  into  the  studding  28 
through  the  full  thickness  of  the  board  or 
through  the  beveled  portion  and  in  the  latter 
so  case,  the  -nail  heads  will  be  completely  cov¬ 
ered  by  the  crack  filler. 

While  it  is  preferable  to  form  the  board 
with  the  edge  of  one  cover  sheet  beveled  and 
extended  to  engage  the  other  flat  sheet,  as 
35  shown  in  Figure  8,  the  engagement  of  the 
sheets  is  not  essential  to  this  invention  as 
only  a  slight  bevel  is  necessary  to  produce 
the  desired  results  and  the  top  "sheet  may  be 
beveled  and  terminated  at  the  edge  a  distance 
40  above  the  edge  of  the  other  flat  sheet  as 
shown  in  Figure  9. 

Figure  11  illustrates  a  modification  of  the 
machine  by  which  the  board  is  made  with 
the  bottom  sheet  extending  flat  throughout 
4j  and  the  bevel  or  tilt  given  to  the  top^sheet 
by  the  top  forming  roll  5  having  a  conical 
enlargement  14'  at  its  ends.  In  this  form 
the  bottom  forming  roll  4  may  be  dispensed 
so  ftnd  the  table  extended  continuously  un¬ 
der  the  upper  roll  5. 

What  I  claim  is: 

The  method  of  constructing  raw  edge  plas¬ 
ter  wailboard  having  inclined,  longitudinal 
55  edges,  comprising  the  continuous  advancing 
of  a  bottom  sheet,  depositing  a  mass  of  plas¬ 
tic  material  thereon,  forming  the  plastic  ma¬ 
terial  evenly  upon  said  sheet,  applying  the 
top  sheet  over  said  plastic  body,  forcing  one 
go  only  of  the  cover  sheets  at  an  angle  along  its 
longitudinal  edges  toward  but  not  abutting 
the  other  sheet,  the  edges  of  the  two  sheets 
being  separated  a  substantial  distance  to  ex- 
pose  a  portion  of  said  plastic  material  along 
the  edges  of  the  wailboard,  and  supporting 


70 


75 


80 


85 


90 


95 


100 


105 


110 


115 


120 


125 


130 


Oct.  27,  1925. 


C.  R.  BIRDSEY 


1,558,459 


machine  and  method  of  making  plaster  wall  board 


Filed  Oct.  4,  1922 


3  Sheets-Sheet  l 


Ln/Nz-s/nA 


o 

'i  v'-' '  '  - 

V  / 

V  zX 


% 

\A/ 


r 

IN 

\ 


fill 

/  fck  .ill 


- v  ^ 


i 


L\ 

\jw.3j 


QU.  A 

c  ! 


INVENTOR. 


/ 

Charles  R  Birds  ey 

ATTORXEY. 


C.  R.  BIRDSEY 


1,558,459 


882 


Patented  Oct.  27,  1925. 

UNITED  STATES 


1,558,459 

PATENT  OFFICE. 


CHARLES  R.  BIRDSEY,  OF  HINSDALE,  ILLINOIS,  ASSIGNOR  TO  UNITED  STATES 
GYPSUM  COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

MACHINE  AND  METHOD  OF  MAKING  PLASTER  WALL  BOARD. 


Application  filed  October 

To  all  whom  it  may  concern: 

Be  it  known  that  I,  Charles  R.  Birdsey, 
a  citizen  of  the  United  States,  residing  at 
Hinsdale,  in  the  county  of  Du  Page  and 
5  State  of  Illinois,  have  invented  new  and  use¬ 
ful  Improvements  in  Machines  and  Methods 
of  Making  Plaster  Wall  Board,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
10  building  materials  and  more  particularly  to 
a  machine  and  method  for  making  plaster 
wallboard. 

It  is  an  object  of  this  invention  to  provide 
a  machine  and  method  for  producing  the 
15  type  of  plaster  wallboard  described  in  my 
prior  Patent  No.  1,358,508,  November  9, 
1920. 

While  the  preferred  forms  of  this  in¬ 
vention  are  illustrated  upon  the  accompanv- 
20  ing  sheets  of  drawing,  yet  minor  detail 
changes  may  be  made  without  departing 
from  the  scope  thereof. 

In  drawings; 

Figure  1 — is  a  view  in  side  elevation  and 
25  partly  in  vertical  section  of  the  board  form¬ 
ing  end  of  a  machine  constructed  in  ac¬ 
cordance  with  this  invention  for  manufac¬ 
turing  the  plaster  wallboard  as  disclosed  in 
mv  Patent  No.  1,358,508  of  November  9, 
30  1920. 

Figure  2 — is  a  top  plan  view  of  Figure  1. 

Figure  3 — is  a  top  plan  view  of  Figure  1 
with  the  parts  above  the  line  3 — 3  removed. 

Figures  4,  5,  6  and  7 — are  sectional  views 
85  taken  on  line  4 — 4,  5 — 5,  6 — 6  and  7 — 7, 
Figure  1. 

It  is  customary  to  manufacture  plaster 
board  or  plaster  wall  board  continuously  by 
advancing  the  bottom  sheet  of  fibrous  ma- 
40  terial  over  a  table  and  apply  the  plaster 
body  in  a  plastic  state  by  depositing  it  from 
a  conveyor  upon  this  bottom  sheet  and  then 
applying  a  top  cover  sheet  and  passing  the 
two  cover  sheets  with  the  plastic  material 
45  between  them  through  a  forming  device  in¬ 
cluding  one  or  more  pressure  rollers,  which 
impart  the  thickness  and  width  to  the  board, 
and  after  passing  through  this  device,  the 
board  so  formed  is  advanced  on  a  movable 
50  conveyor  to  a  distance  great  enough  to  allow 
the  formed  board  to  set  sufficiently  so  that 
it  may  be  cut,  removed  from  conveyor  and 
conveyed  to  the  drying  kiln.  In  carrying 
out  this  invention  the  machine  is  of  the  "gen- 
55  eral  type  above  described  and  as  this  inven- 
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tion  only  relates  to  forming  or  shaping  of 
the  board  proper,  it  is  only  necessary  to 
illustrate  and  describe  the  board  forming 
end  of  such  machine. 

Figure  1  of  the  drawing  illustrates  a  ma-  00 
chine  for  forming  the  plaster  wall  board, 
more  particularly  illustrated  in  cross  sec¬ 
tion  in  Figure  7,  from  which  it  is  seen  that 
the  marginal  portions  of  each  cover  sheet 
are  bent  inwardly  of  the  board  providing  er» 
four  thickness  of  paper  at  the  edge  where 
the  securing  nail  is  driven,  with  a  layer  of 
the  i  plastic  material  forming  the  plaster 
body  interposed  between  each  of  the  said 
layers  of  paper.  70 

It  is,  therefore,  necessary  to  provide  a  ma¬ 
chine  which  will  turn  the  margins  of  each 
cover  sheet  inwardly  as  shown  in  said  sec¬ 
tional  view,  which  this  improved  machine 
accomplishes  by  advancing  the  bottom  sheet  75 
1  from  a  roll  2  of  paper  supported  upon  the 
frame  3  onto  the  flat  table  4.  To  insure  the 
accurate  bending  of  the  cover  sheet  at  the 
proper  points  in  turning  in  the  margins 
5,  it  is  preferable  to  provide  scoring  devices  ho 
6  between  the  paper  roll  and  the  table,  which 
will  reduce  the  thickness  of  the  sheet  in  two 
parallel  equi-distant  lines  adjacent  to  each 
edge.  To  cause  the  proper  bending  of  the 
margins,  pick-up  and  folding  members  7  are  h5 
arranged  on  each  side  of  table  with  the  end 
adjacent  to  the  scoring  devices  engaging  un¬ 
der  the  margins  of  the  sheet,  which  as  the 
sheet  progresses  therebetween  will  turn  the 
margins  5  upright  along  the  inner  scored  yu 
lines  and  then  bend  the  upper  portion  of  the 
margins  downward  along  the  outer  scored 
lines.  It  is  also  preferable  to  provide  a 
holding  roll  8,  extending  between  the  inner 
scored  lines  where  the  pick-ups  turn  the  95 
sheet  margins  vertically,  which  roll  insures 
the  main  body  of  the  sheet  being  held  in 
contact  with  the  flat  table,  so  that  the  mar¬ 
gins  will  make  a  right  angular  bend  with 
the  main  body.  100 

The  plaster  material  9  is  delivered  in  a 
plastic  state,  preferably  on  a  belt  conveyor 
10  and  deposited  centrally  of  the  bottom 
sheet  as  it  advances  between  the  pick-ups. 

A  cylindrical  pressure,  squeeze  or  form-  105 
ing  roll  11  is  mounted  over  the  table  for 
applying  the  top  cover  sheet  12  which  is  ad¬ 
vanced  from  a  roll  of  paper  13  mounted 
upon  the  frame  above  the  table,  in  the  man¬ 
ner  shown.  It  is  also  preferable  to  score  110 


883 


a 


1,558,450 


this  sheet  in  the  same  manner  as  the  bottom 
sheet  by  the  scoring  device  14  illustrated. 
To  impart  the  bends  to  the  margins  of  this 
sheet  along  the  scored  lines,  side  pick-ups 
5  and  folders  15  and  holding  roll  16,  similar 
to  those  described  in  connection  with  the 
bottom  sheet  are  provided  and  supported 
upon  the  frame  so  that  when  the  top  cover 
sheet  is  advanced  onto  the  forming  roll,  its 
10  margins  will  be  bent  in  the  manner  shown 
in  Figure  6. 

As  the  cover  sheets  pass  under  the  form¬ 
ing  roll  and  over  the  top  of  the  table  at 
this  point,  and  as  the  plastic  mass  upon 
15  the  bottom  sheet  usually  dams  up  in  front 
of  the  forming  roll,  the  pressure  caused  by 
applying  the  top  cover  sheet  would  cause 
the  plastic  mass  to  ooze  out  between  the 
edges  at  each  side.  To  prevent  this  taking 
20  place  and  to  insure  a  board  with  a  square 
edge,  guiding  means  are  provided  on  each 
side  of  the  pressure  roll  in  the  form  of 
endless  belts  IT  rotating  over  vertical  pul¬ 
leys  IS  extending  from  adjacent  the  ends 
25  of  the  side  pick-ups  and  folders  T  on  the 
table  to  a  point  considerably  beyond  the 
forming  roll,  preferably  at  the  end  of  the 
table  where  the  formed  board  is  delivered 
upon  the  endless  carrier  10.  These  belts 
so  engage  the  folded  edge  of  both  cover  sheets 
adjacent  thereto  and  travel  along  with  the 
board  and  at  the  same  rate  of  speed,  so  that 
the  plastic  body  between  the  bend  in  the 
edges  will  be  held  thereby  until  the  plastic 
35  mass  sets  sufficiently  to  maintain  the  shape 
so  imparted. 

Figures  4,  5  and  6  illustrate  the  actions  of 
the  top  and  bottom  sheet  pick-ups  and 
folders  and  the  operation  of  the  side  belts 
40  during  the  formation  of  the  board.  The 
scoring  of  the  sheets  insure  the  formation  of 
aligned  square  edges  and  the  turning  in  of 
the  margins  as  sheets  approach  the  form¬ 
ing  roll  insures  the  plastic  mass,  as  the 
45  sheets  and  mass  pass  under  the  forming  roll, 
to  enter  and  fill  the  space  between  the 
turned  in  margins  and  their  main  bodies. 
The  distance  between  the  bottom  of  the 
forming  roll  and  the  top  of  the  table  deter- 
50  mines  the  thickness  of  the  board  and  the 
distance  between  the  vertical  scored  lines 
adjacent  each  edge  of  each  sheet  determines 


the  thickness  or  the  amount  of  each  cover 
sheet  interposed  at  the  edge  as  well  as  the 
amount  of  the  plastic  body  therebetween.  55 

What  I  claim  is : 

1.  A  machine  for  making  plaster  wall- 
board  comprising  means  for  advancing  a 
plastic  mass  between  fibrous  cover  sheets, 
means  for  folding  in  the  margins  of  said  60 
sheets  to  enter  into  the  plastic  mass,  board 
forming  means,  means  for  passing  the  cover 
sheets  and  plastic  mass  with  the  folded  in 
margins  of  the  cover  sheets  embedded  in  the 
mass  through  the  board  forming  means,  said  65 
means  including  the  application  of  pressure 
upon  the  cover  sheets  for  causing  the  plastic 
mass  to  enter  between  the  cover  sheets  and 
their  respective  folded  margins  and  bond 
the  cover  sheets  and  margins  to  each  other  TO 
through  the  medium  of  the  plastic  body  of 
the  formed  board. 

2.  A  machine  for  making  plaster  wall- 
board  comprising  means  for  advancing  a 
plastic  mass  between  fibrous  cover  sheets,  T5 
means  for  folding  the  margins  of  said  sheets 

to  overlie  the  edges  of  the  board  with  the 
extremities  thereof  entering  into  the  plastic 
mass,  a  board  forming  means,  means  for 
passing  the  cover  sheets  witli  a  substantial  80 
portion  of  the  margins  embedded  in  the 
plastic  mass  through  said  forming  means, 
means  included  in  the  forming  means  to 
force  a  portion  of  the  plastic  mass  between 
the  margins  and  between  the  respective  mar-  85 
gins  and  the  main  body  of  their  cover  sheets 
to  bond  the  margins  to  each  other  and  to 
their  respective  cover  sheets  whereby  a  board 
with  a  four  ply  edge  is  formed. 

3.  A  method  of  making  plaster  board  com- 
prising  the  advancing  of  a  plastic  mass  be¬ 
tween  fibrous  cover  sheets,  the  folding  of 
the  margins  of  the  cover  sheets  to  overlie 
the  edges  of  the  board,  causing  a  substantial 
portion  of  the  extremities  of  the  margins  95 
to  become  embedded  in  the  plastic  mass  and 
passing  the  cover  sheets  with  their  margins 

so  embedded  through  a  board  forming  de¬ 
vice  and  forcing  sufficient  of  the  plastic 
mass  between  the  margins  and  between  the  100 
margins  and  their  respective  sheets  to  bond 
the  margins  to  each  other  and  to  their  re¬ 
spective  cover  sheets. 

CHARLES  R.  BIRDSEY. 
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This  invention  relates  to  improvements  in 
building  material  and  more  particularly  to 
an  improved  weight  supporting  tile. 

Tile  of  this  character  are  used  in  the  con- 
5  struction  of  the  roofs  and  floors  of  build¬ 
ings  of  all  kinds  and  can  be  made  of  stone, 
concrete,  calcined  gypsum  and  other  mate¬ 
rials  or  compositions.  Such  tile  are  particu¬ 
larly  adapted  for  use  in  fireproof  buildings 
30  and  especially  factories  where  large  unin¬ 
terrupted  floor  space  is  desirable.  In  the 
latter  the  tile  of  the  floor  and  roof  rest  at 
their  opposite  ends  on  purlins  of  metal  usu¬ 
ally  channel  irons  or  I  beams  supported 
35  transversely  upon  the  floor  or  roof  beams, 
trusses  or  arches. 

The  objects  of  this  invention  are  two¬ 
fold,  namely,  to  provide  a  weight  support¬ 
ing  tile  with  peculiarly  shaped  ends  each 
20  of  which  are  adapted  to  interlock  with  the 
similarly  shaped  ends  of  the  two  next  con¬ 
tiguous  tile  so  that  the  joints  between  the 
tile  in  both  directions  will  be  staggered  and 
at  the  same  time  from  the  conformation  of 
25  the  tile  each  will  rest  as  firmly  upon  the 
supporting  purlins  as  if  the  entire  end  were 
directly  supported  thereon  and,  secondly,  to 
provide  a  load  supporting  tile  of  gypsum 
or  other  light  weight  material  or  composi¬ 
te  tion  which  from  its  shape  may  be  so  rein¬ 
forced  as  to  possess  maximum  strength  de¬ 
sired  or  required. 

With  these  and  other  objects  in  view  ref¬ 
erence  is  made  to  the  accompanying  draw- 
35  ings  illustrating  this  invention,  yet  it  is  to 
be  understood  that  minor  detail  changes 
may  be  made  without  departing  from  the 
scope  thereof. 

In  the  drawings,  in  which  like  reference 
40  characters  refer  to  like  parts. 

Figure  1  is  a  top  plan  view  of  a  section 
of  floor  or  roof  emnloying  this  improved 
title. 

Figure  2  is  a  view  in  vertical  section, 
45  taken  on  the  line  2 — 2  of  Figure  1. 

Figure  3  is  a  top  plan  view  of  the  pre¬ 
ferred  reinforcement  with  the  outline  of 
the  tile  indicated  in  full  lines. 

Figure  4  is  a  view  in  longitudinal  section 
60  of  Fig.  3. 

Figure  5  is  a  cross  section  of  Fig.  3  on 
line  5 — 5. 

As  seen  from  the  drawing,  the  tile  1  is  of 
general  rectangular  shape  with  the  center  of 
55  each  end  recessed  so  that  lugs  2  are  formed 
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at  each  corner  projecting  similarly  from  the 
body  having  interiorly  converging  sides  3 
joined  to  parallel  edges  4  of  the  main  body 
which  portions  are  slightly  greater  than  the 
sum  of  the  flat  exterior  end  surfaces  of  the  60 
lugs  2.  The  depth  or  distance  of  the  re¬ 
cessed  body  surfaces  4  from  the  ends  of  the 
lugs  2  on  each  end  is  usually  equal  to  the 
standard  width  of  the  purlin  to  be  employed 
and  upon  which  the  tile  will  be  supported.  65 

By  referring  to  Figure  2  it  will  be  seen 
that  the  tile  are  arranged  side  by  side  in 
rows  with  the  ends  of  each  row  supported 
upon  purlins  5  and  from  their  conformation 
the  contiguous  lugs  2  of  each  row  rest  their  70 
full  length  upon  the  purlin  and  enter  the 
recessed  portion  of  the  opposite  tile  in  the 
adjoining  row  so  that  the  joints  between 
the  sides  of  the  tile  in  each  row  are  in  stag¬ 
gered  relation  to  the  similar  joints  of  the  75 
tile  in  the  adjoining  rows  and  the  joints  be¬ 
tween  the  ends  of  the  tile  along  each  purlin 
are  also  staggered. 

Ihe  lugs  2  projecting  similarly  from  each 
corner  of  the  tile  and  resting  upon  the  full  80 
width  of  the  supporting  purlins  will  resist 
all  loads  or  weight  exerting  strains  in  a  lon¬ 
gitudinal  transverse  nr  diagonal  direction, 
or  in  any  combination  of  these  directions, 
upon  the  upper  surface  of  the  tile  in  the  85 
same  manner  as  if  th»-  entire  end  of  the  tile 
rested  upon  the  full  width  of  the  same  pur¬ 
lin.  It  is  to  be  noted  that  in  this  construc¬ 
tion  the  purlins  need  to  he  only  one  half 
the  width  of  those  required  for  supporting  on 
theiends  of  recta ngui .  •  tile,  providing  the 
section  is  strong  rn<  m  to  support  the  load. 

Floor  and  roof  the  form  above  de- 

scribed  can  be  arerial  desired  how¬ 

ever  if  made  of  '  e.  gypsum  or  other  95 
light  weight  eon''  •  •>  materials  or  com¬ 

positions.  it  is  a h v  -  e  to  provide  inter¬ 
nal  reinforcement.  :s  shape  tile  lends 
itself  particularly  to  'enforcement  and  a 
gypsum  reinforced  tile  is  of  great  advan-  ion 
tage  in  floors  and  roofs  of  tile  construction, 
combining  strength  with  lightness  in  weight, 
and  posses- mg  the  other  qualities  of  being 
fire  resisting  and  having  a  lower  coefficient 
of  heat  conductivity.  305 

One  preferred  form  of  reinforcement  is 
illustrated  in  Figures  4.  5  and  6  which  is 
preferably  a  net  of  wire  having  parallel  lon¬ 
gitudinal' rods  10  arranged  in  two  groups  of 
four  equally  spaced  rods,  each  connected  to  1 1  o 
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each  other  and  to  each  group  by  a  plurality 
of  parallel  transverse  rods  11  by  spot  weld¬ 
ings  or  any  other  permanent  means  of  at¬ 
tachment.  The  longitudinal  groups  are  ar- 
5  ranged,  as  shown,  to  extend  into  the  lugs  ex¬ 
tending  in  prolongation  of  each  longitudinal 
side  of  the  tile  with  the  two  central  rods  near 
the  upper  surface  of  the  tile  and  the  outer 
and  inner  rods  near  the  bottom  with  the 
10  main  body  of  the  connecting  transverse  rods 
lying  near  the  under  surface  of  the  tile  and 
near  each  edge  bent  up,  across  and  down 
over  the  longitudinal  rods.  It  is  preferable 
to  cut  at  the  center  and  bend  inwardly 
15  the  transverse  rods  12.  the  outer  ends  of 
which  enter  the  lugs,  as  shown  in  Figure  4. 
By  this  arrangement  the  longitudinal  edges 
of  the  tile  are  reinforced  by  the  longitudinal 
rods  10  from  the  end  of  one  lug  2  to  the  end 
20  of  the  opposite  lug  2  on  the  same  side,  which 
form  in  effect  a  beam  along  each  longitu¬ 
dinal  side,  which  beams  the  top  rods  10  re¬ 
inforce  as  compression  members  and  the  bot¬ 
tom  rods  10  as  tension  members  and  the 
25  transverse  rods  11  reinforce  the  body  of 
the  tile  on  the  under  side  as  tension  members 
where  the  reinforcement  is  most  desirable, 
and  also  give  mechanical  bend  to  longitudi¬ 
nal  wires. 

30  The  tile  of  the  shape  and  reinforcement 
above  described  is  readily  made  from  cal¬ 
cined  gypsum,  with  or  without  an  aggre- 
ate,  as  the  gypsum  mixed  with  water  may 
e  poured  into  moulds  in  which  the  rein- 
35  forcement  has  been  placed  and  the  plastic 
mass  set  in  a  very  short  time,  so  that  tile  of 
this  kind  are  readily  “cast  on  the  job”  when 
it  is  desirable. 

What  I  claim  is: 

40  1.  A  rectangular  flat  tile  having. a  recess 

at  each  end  with  sides  inclined  outwardly 
forming  lugs  in  prolongation  of  the  opposite 
sides,  reinforcing  means  extending  length¬ 
wise  of  the  tile  and  into  the  lugs,  and  trans¬ 


verse  reinforcing  rods  in  the  lugs  and  bent  45 
parallel  to  the  adjacent  inclined  face  of  the 
recess. 

2.  A  flat  tile  having  a  recess  at  each  end 
with  sides  diverging  outwardly,  and  rein¬ 
forcing  means  for  the  tile  comprising  trans-  50 
verse  members  in  the  rods  bent  angularly 
inward  adjacent  the  proximate  diverging 
side  of  the  recess. 

3.  A  rectangular  tile  having  end  recesses 

with  diverging  sides,  reinforcements  for  the  55 
body  and  the  end  lugs  formed  by  the  recesses 
comprising  lengthwise  and  cross  rods  im¬ 
bedded  in  the  tile  and  the  end  cross  rods  be¬ 
ing  bent  inwardly  to  conform  to  the  sides 
of  the  recesses.  60 

4.  A  rectangular  weight  supporting  flat 
tile  comprising  end  recesses  with  diverging 
sides  forming  end  lugs  at  the  corners,  groups 
of  reinforcing  rods  extending  lengthwise  ad¬ 
jacent  the  upper  and  lower  surfaces  of  the  65 
tile  and  into  the  opposite  end  lugs  there¬ 
of,  and  transverse  reinforcing  rods  engaging 
the  rods  of  each  group  to  hold  them  spaced 
apart,  the  transverse  rods  at  the  ends  being 
bent  inwardly  parallel  to  the  adjacent  sides  7o 
of  the  said  recesses. 

5.  A  rectangular  flat  tile  having  recesses 
at  the  ends  with  diverging  sides  and  form¬ 
ing  end  lugs  at  the  corners,  each  lug  approx¬ 
imating  half  of  the  recess,  and  means  for  75 
reinforcing  the  tile,  said  means  extending 
close  to  the  opposite  surfaces  of  the* tile  and 
parallel  with  the  diverging  sides  of  the  end 
recesses. 

6.  In  a  reinforced  flat  tile,  groups  of  rein-  so 
forcing  rods  rectangularly  spaced  and  ex¬ 
tending  lengthwise  thereof  adjacent  the  op¬ 
posite  faces  at  the  sides,  and  transverse  re¬ 
inforcing  rods  extending  around  and  con¬ 
nected  to  the  separate  rods  of  each  group  to  ss 
hold  them  rectangularly  spaced  apart. 

NEAL  D.  SMITH. 
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To  all  tchom  it  may  concern: 
jj  Be  it  known  that  I,  Clarence  W.  Utz- 
|  man,  a  citizen  of  the  United  States,  resid- 
\  ing  at  Chicago,  in  the  county  of  Cook  and 
5  State  of  Illinois,  have  invented  new  and 
useful  Improvements  in  Bound-Edge  Plas- 
\  ter  Wall  Board,  of  which  the  following  is 
a  specification. 

:  This  invention  relates  to  building  ma- 

terial  and  more  particularly  to  an  improved 
bound  edge  plaster  wallboard. 

Plaster  board  in  building  construction 
i  has  been  used  for  a  long  time  as  a  sub- 
?  stitute  for  wooden  laths  or  the  like  in 
|  15  the  erection  of  walls  and  ceilings  and, 
having  been  nailed  or  otherwise  secured 
to  the  studding  or  held  in  position,  is 
given  the  usual  coats  of  plaster  to  sur¬ 
face  the  wall  or  ceiling.  At  first  such 
20  plaster  board  was  constructed  in  flat  sheets 
having  a  plaster  or  similar  composition  core 
with  paper  or  fibrous  material  applied  on 
each  flat  surface  as  a  protective  covering 
which  also  gave  sufficient  tensile  strength  to 
25  the  core  to  maintain  its  conformation  dur¬ 
ing  the  handling  necessary  in  transporta¬ 
tion  and  election.  Plaster  board  of  this 
character  varied  in  thickness  and  dimen¬ 
sions  usually  36"  long  by  32"  wide,  as  the 
30  standard  width  between  centers  of  studs 
is  customarily  16".  Sizes  of  greater  width 
and  length  were  impracticable  as  the  cover 
sheets  would  j>eel  back  and  become  torn  in 
handling  until  the  problem  was  solved  by 
35  binding  the  longitudinal  edges  of  the  board 
as  set  forth  in  my  Patent  1,034,746  of 
August  6, 1912.  After  this  discovery  plaster 
panel  or  wallboard  came  into  vogue  which 
could  be  fabricated  in  48"  widths  and  of 
40  a  length  to  reach  from  ceiling  to  floor  and 
in  the  development  of  plaster  panel  board  it 
was  found  that  it  could  be  made  sufficiently 
smooth  of  surface  and  thick  enough  to  ob- 
viate  the  necessity  of  the  heretofore  usual 
45  coating  of  plaster  so  that  the  present  plaster 
wallboard  can  be  applied  directly  to  the 
studding  and  provides  a  finished  surface 
ready  for  decorating. 

This  invention  relates  to  improvements  in 
plaster  wallboard  constructed  in  accordance 
with  my  said  Patent,  1,034,746,  and  pos¬ 
sesses  new  and  useful  advantages  thereover. 
It  contemplates  the  production  of  a  plaster 
wallboard  of  uniform  thickness  throughout 


and  in  which  the  edges  of  the  margins  of  65 
the  cover  sheet  brought  about  the  longitu¬ 
dinal  edges  of  the  composition  core  will 
not  project  above  nor  cause  the  other  cover 
sheet  at  its  longitudinal  margins  to  project 
above  the  main  body  of  that  side.  This  60 
invention  also  contemplates  the  binding  of* 
the  edge  in  such  a  manner  that  while  the 
thickness  of  the  board  remains  constant 
throughout,  the  longitudinal  edges  may  be 
formed  flat  and  at  any  angle  to  the  flat  65 
main  surfaces  of  the  board  desired,  as  well 
as  providing  means  whereby  the  outer  cover 
sheet  may  be  brought  substantially  flush 
with  the  longitudinal  edges  and  lie  in  the 
plane  of  the  surface  on  that  side  on  which  70 
it  terminates. 

The  advantages  of  this  particular  con¬ 
struction  of  plaster  wallboard  will  be 
pointed  out  as  the  different  forms  are  de¬ 
scribed.  With  these  and  other  objects  in  75 
view,  reference  is  had  to  the  accompanying 
sheets  of  drawing,  which  illustrate  the  pre¬ 
ferred  forms  of  this  invention  with’ the  un¬ 
derstanding  that  minor  detail  changes  may 
be  made  without  departing  from  the  scope  80 
thereof,  and  in  which  like  reference  charac¬ 
ters  indicate  like  pails. 

Figure  1  is  a  view  in  perspective,  illus¬ 
trating  a  transverse  edge  in  section,  of  one 
form  of  this  invention.  so 

Figure  2  is  a  view  in  transverse  section, 
enlarged,  of  Figure  1. 

Figure  3  is  a  view  in  transverse  section 
illustrating  an  application  of  this  form  of 
wallboard  to  a  stud.  oo 

Figure  4  is  a  view  in  end  elevation  of  one 
board  as  applied  to  a  stud. 

Figure  5  is  a  view  in  perspective  of  a 
modified  form  of  this  invention. 

Figure  6  is  a  view  in  transverse  section,  05 
enlarged,  of  Figure  5. 

Figure  7  is  a  top  plan  view,  with  parts 
broken  away,  of  the  edge  portion  of  Fig¬ 
ure  5. 

Figure  8  is  a  view  in  perspective  of  an-  l°° 
other  form  of  this  invention. 

Figure  9  is  a  view  in  transverse  section, 
enlarged,  taken  at  one  edge  of  Figure  8. 

In  practicing  the  inventions  set  forth  in 
my  Patents  1,034,746  of  August  6,  1912,  and  10:i 
1,029,328  of  June  11,  1912,  with  the  heavi¬ 
er  chip  paper  usually  employed  in  the  two 
ply  panel  or  wallboard,  it  lias  been  found 
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that  the  board  leases  the  compression  or 
forming  roll  in  the  form  shown  in  Figure 
6  of  Patent  1,029,328,  that  is  with  the  edge 
of  the  side  margins  of  the  rop  sheet  resting 
5  upon  and  projecting  above  the  inturned  edge 
of  the  lower  covering  sheet  and  the  upper 
face  of  the  top  covering  sheet  is  not  forced 
down  flush  with  the  upper  faces  of  the  in- 
turned  laps  as  shown  in  Figure  2  of  Pat¬ 
io  ent  1,034,746,  as  is  accomplished  with  the 
thinner  felt  paper  used  in  fabricating  the 
four  ply  plaster  board  illustrated  in  these 
patents.  The  result  is  that  with  the  heavi¬ 
er  chip  paper,  when  the  top  covering  sheet 
15  is  applied  as. the  board  passes  under  the 
forming  roll,  the  inturned  edge  embracing 
flaps  of  the  bottom  sheet  are  of  such  stiff¬ 
ness  that  they  are  angularly  depressed  from 
the  bend  at  the  top  corner  of  the  edge,  when 
20  the  edges  are  scored  to  form  the  comers  as 
set  forth  in  my  Patents  1,330,413  of  Febru¬ 
ary  10,  1920,  and  1,383,249  of  June  28,  1921, 
although  the  upper  corner  itself  lies  in  the 
plane  of  the  upper  surface  of  the  top  cover 
25  sheet  there  is  a  slight  depression  along  each 
longitudinal  edge  deepening  from  the  cor¬ 
ner  of  the  edge  of  the  board  to  the  bottom 
of  the  longitudinal  edge  of  the  top  sheet, 
which  depression  varies  in  width  in  accord- 
ance  with  the  slight  variations  of  the  posi¬ 
tion  of  the  top  cover  sheet  caused  by  the  va¬ 
riations  of  the  width  of  the  paper  and  the 
slight  weaving  of  the  paper  in  the  machine 
before  it  is  applied  to  the  board. 

35  .  On  acount  of  these  depressions  along  each 
longitudinal  edge  the  top  sheet  side  of  the 
board  must  be  applied  next  to  the  studding 
to  present  a  smooth  exterior  surface  to  the 
wall  or  ceiling.  It  has  also  been  found  in 
40  the  practical  manufacture  of  plaster  wall- 
board  in  accordance  with  patents  heretofore 
mentioned  that  the  consistency  of  the  plas¬ 
tic  mixture  for  the  core  due  to  mechanical 
limitations  of  machinery  at  times  is  thicker 
45  than  at  other  times,  which  results  in  the  plas¬ 
tic  core  mass  not  uniformly  and  complete¬ 
ly  entering  l>etween  the  top  of  the  folded 
over  flap  and  under  side  of  the  longitudinal 
margin  of  the  top  cover  sheet  as  the  board 
50  passes  under  the  forming  roll  and  smoothing 
or  ironing  devices  thereafter  and  also  at 
times  causes  the  edge  of  the  top  sheet  to  pro¬ 
ject  above  the  adjacent  upper  corner  of  the 
edge  of  the  board.  The  effect  of  this  is  that 
55  there  are  hollow  spaces  left  between  the  cov¬ 
ering  sheets  under  the  margins  adjacent  the 
edges  of  the  top  sheet  so  that  when  the  wTall- 
board  is  applied  with  the  top  cover  sheet  side 
against  the  stud  and  nailed  thereto,  the 
6°  the  driving  of  the  nail  through  such  hollow 
spaces  causes  the  margin  of  the  wallboard 
at  that  point  to  be  draw-n  against  the  stud 
below  the  exterior  surface  of  the  adjacent 
wallboard  and  at  times  bends  the  margin 
®5  at  such  ed<re  for  a  substantial  distance  caus¬ 


ing  a  depression  abutting  the  uniform  edge 
of  the  adjacent  wallboard  upon  the  exterior 
wall  surface. 

This  invention  contemplates  various  re¬ 
lated  means  for  producing  plaster  wall-  7u 
board  that  will  be  of  uniform  thickness 
throughout,  that  is  the  exterior  dimension 
of  thickness  will  be  the  same  throughout 
each  longitudinal  bound  edge  of  each  wall- 
board  so  that  all  portions  of  each  side  sur-  75 
face  will  lie  in  the  same  respective  plane. 

In  such  a  wallboard  either  side  may  form 
the  exterior  of  the  wall  and  it  will  not  be  nec¬ 
essary  to  place  one  particular  side  against 
the  studding  and  as  each  longitudinal  edge  so 
when  nailed  to  the  studding  will  uniformly 
engage  the  stud  throughout  so  that  the  ex¬ 
terior  surfaces  of  the  abutting  edges  of  ad¬ 
jacent  wall  boards  will  lie  in  the  same  plane 
and  the  surface  of  the  entire  wall  although  «:> 
made  up  of  sections  of  wallboard  will  be 
uniformly  smooth. 

Figure  1  illustrates  one  form  of  this  in¬ 
vention  in  which  the  bottom  cover  sheet  1 
is  folded  about  the  longitudinal  edges  of  oo 
the  composition  core  2  to  bind  the  edges  of 
the  wall  board  with  the  margins  3  on  each 
side  folded  over  on  top  of  the  core  and 
slightly  depressed  therein  at  a  slight  angle 
to  the  top  surface,  as  shown.  The  top  cover  os 
sheet  4  is  laid  over  the  top  of  the  composi¬ 
tion  core  body  and  over  the  upper  sides  of 
the  inturned  margins  of  the  bottom  sheet 
flaps  with  sufficient  of  the  composition  core 
material  between  the  margins  of  the  top 
sheet  and  flaps  to  bond  them  to  each  other. 

So  far  the  construction  is  the  same  as  dis¬ 
closed  in  my  aforesaid  patents  and  the  bot¬ 
tom  sheet  is  preferably  scored  to  form  the 
corners  of  the  respective  edges  as  described  l°5 
in  the  later  two  of  said  patents.  In  order 
that  the  edges  of  the  top  cover  sheet  may 
l>e  brought  adjacent  or  approximately  meet 
the  upper  corners  of  the  respective  longi¬ 
tudinal  edges  of  the  wallboard  without  pro- 
jecting  thereabove  or  without  depressing  the 
upper  surface  of  the  flaps  between  the  cor¬ 
ner  and  the  adjacent  edge  of  the  top  sheet, 
each  margin  5  of  each  longitudinal  edge  of 
the  top  sheet  is  chamfered  or  beveled  on  116 
the  under  side  preferably  so  that  each  mar¬ 
gin  will  taper  from  the  usual  thickness  of 
the  cover  sheet  for  a  distance  approximately 
the  width  or  less  of  the  inturned  flap  of 
the  bottom  sheet  to  the  respective  edges  of  120 
the  sheet  making  the  margins  of  this  sheet 
at  the  edges  extremely  thin.  No  matter 
what  the  consistency  of  the  plastic  core 
body  may  be  when  the  board  is  passed  under 
the  forming  roll,  at  which  time  the  top  co\er 
sheet  is  applied,  sufficient  of  the  plastic  mass 
will  be  forced  between  the  inturned  flaps 
and  margins  of  the  sheet  to  bond  them 
throughout  to  the  very  edges  of  the  top  sheet 
and  allow  the  top  sheet  to  be  applied  as  a 
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flat  surface  from  one  upper  corner  of  the 
longitudinal  edge  of  the  wallboard  to  the 
other.  The  usual  smoothing  or  ironing  de¬ 
vice  through  which  the  wallboard  after- 
6  wards  passes  will  not  only'  insure  the  up¬ 
per  corners  of  the  longitudinal  edges  and 
entire  upper  surface  of  the  top  sheet  lying  in 
the  same  plane  but  will  wipe  off  any  excess 
of  the  plastic  core  mass  that  may  exude 
10  beyond  the  edges  of  the  top  sheet. 

Since  the  margins  of  the  top  sheet  taper 
to  an  extreme  thinness  at  the  edges,  the 
top  sheet  may  be  cut  the  exact  width  of  the 
finished  wallboard,  or  approximately  there¬ 
in  to,  which  will  insure  the  avoidance  of  a 
longitudinal  depression  adjacent  the  edges 
of  the  board  on  that  side  and  any  variation 
in  the  application  of  the  top  sheet  causing 
the  sheet  to  project  beyond  the  edge  or 
20  edges  of  the  wallboard  will  not  be  objec¬ 
tionable  on  account  of  the  thinness  and  flex¬ 
ibility  of  the  edges  of  the  margins  of  the 
top  sheet  will  allow  the  usual  edge  straight- 
eners  of  the  machine  to  fold  such  project- 
25  ing  portions  downward  against  the  exterior 
of  such  edge  proper  without  noticeably  in¬ 
creasing  the  dimensions  of  the  wallboard, 
likewise,  should  the  variations  in  width  of 
the  top  sheet  lay  the  edge  of  the  tapered  mar- 
30  gins  at  a  distance  from  the  top  corner  of 
the  adjacent  edge,  the  tape**  will  cause  a  cor¬ 
respondingly  less  depression  of  the  bot¬ 
tom  sheet  flap  thereunder  as  the  board 
passes  under  the  forming  roll  and  that  en- 
tire  surface  of  the  wallboard  from  comer 
to  corner  of  the  longitudinal  edges  will  lie 
in  the  same  plane. 

Figure  2  illustrates  in  enlarged  detail 
the  construction  above  described.  Figure  3 
40  illustrates  the  positions  of  two  adjacent 
wallboards  as  nailed  to  a  stud  from  which 
it  is  seen  that  no  matter  which  surface  of 
the  wallboard  is  placed  upon  the  stud  the 
abutting  edges  will  lie  in  the  same  plane 
4o  and  also  that  the  entire  surfaces  of  the 
hoards  engage  t he*  stud  throughout.  Fig¬ 
ure  4  is  another  view  showing  the  manner 
a  wallboard  constructed  in  accordance  with 
this  invention  when  applied  with  the  top 
50  sheet  side  against  the  kud  will  engage  the 
stud  throughout  and  the  nails  driven  ad¬ 
jacent  the  edge  will  not  draw  the  edge 
board  unevenly  toward  the  stud,  as  in  the 
case  of  the  top  sheet  edge  projecting  above 
65  the  plane  of  the  top  sheet  side  comers  of 
the  edges  of  the  board. 

Another  form  of  this  invention  is  illus¬ 
trated  in  Figure  5  in  which  the  bottom  cover 
sheet  1  is  folded  to  envelope  the  longitudinal 
80  edges  of  the  plastic  composition  core  2  with 
the  margins  3  of  the  edges  of  this  sheet  ly¬ 
ing  upon  the  top  of  the  core,  however,  the 
top  cover  sheet  4  is  of  sufficient  width  to 
be  folded  about  the  longitudinal  covered 

or  n 

edges  of  the  wallboard  to  embrace  the  mar¬ 


gins  of  the  bottom  cover  sheet  and  be  se¬ 
cured  thereto.  It  is  preferable  to  score  the 
bottom  sheet  along  the  lines  where  the  bends 
in  the  folds  of  the  margins  form  the  cor¬ 
ners  of  the  board  before  the  top  sheet  is  70 
applied  and  it  is  also  preferable  to  score 
the  top  sheet  along  the  lines  where  its  mar¬ 
gins  fold  over  the  core  edge  enveloping  por¬ 
tions  of  the  bottom  sheet  to  provide  square 
corners.  It  is  preferable  to  accomplish  this  75 
scoring  of  the  top  cover  sheet  just  before 
it  is  applied  to  the  wallboard  so  that  there 
will  be  an  exact  register  with  the  corners 
of  the  bottom  sheet  when  the  top  sheet  is 
folded  thereover.  The  margins  6  of  the  80 
top  sheet  are  chamfered  or  beveled  so  that 
they  taper  from  the  bottom  corner  scor¬ 
ings  to  their  respective  edges.  The  scor¬ 
ings  are  so  arranged  on  each  side  of  the 
bottom  sheet  that  the  corresponding  scor-  83 
ings  of  the  top  sheet  will  fold  about  the 
edges  and  will  be  the  desired  thickness  of 
the  wall  board. 

It  is  preferable  to  apply  the  top  sheet 
and  fold  its  margins  about  the  longitudinal  60 
edges  before  subjecting  the  wallboard  with 
its  core  in  plastic  condition  to  the  final  pres¬ 
sure  that  determines  and  maintains  the  uni¬ 
form  thickness,  which  pressure  will  also 
align  the  folded  over  margins  of  the  top  95 
sheet  in  the  same  Diane  with  the  main  por- 
tion  of  the  bottom  sheet.  The  portions  of 
the  top  sheet  contacting  with  portions  of 
the  bottom  sheet  may  be  secured  or  bonded 
thereto  throughout  the  contact  or  any  por-  100 
tion  thereof  by  a  fum  of  the  plastic  body 

material  or  bv  an  adhesive,  such  as  silicate 
* 

or  soda,  or  by  a  combination  of  both.  As 
aforesaid,  it  is  preferable  to  accomplish  the 
scoring  of  the  top  sheet  just  before  it  is  ap-  105 
plied,  it  is  also  preferable  to  chamfer  or 
bevel  the  margins  of  the  top  sheet  at  the 
same  time  or  just  after  the  scoring  so  that 
the  margins  will  taper  from  the  outer 
scored  lines  to  their  respective  edges,  and  110 
variations  in  the  width  of  the  paper  will 
not  affect  the  finished  wallboard  because  the 
scorings  of  the  top  and  bottom  sheets  are 
so  arranged  that  the  outer  top  slieet  will  em¬ 
brace  the  comers  of  the  bottom  sheet  fold  115 
and  the  final  pressure  in  applying  the  ta¬ 
pering  margins  of  the  top  sheet  on  the  un¬ 
der  side  of  the  bottom  sheet  will  cause  the 
angular  portions  7  adjacent  the  innermost 
scoring  of  the  bottom  sheet  to  be  adjusted,  12 
in  accordance  with  the  amount  of  top  sheet 
margin  applied  thereover.  If  it  is  desired 
to  maintain  the  margins  3  of  the  bottom 
sheet  against  the  under  portions  of  the  en- 
veloping  top  sheet,  the  margins  may  be  slit  1  J 
preferably  at  right  angles  to  the  edges  suf¬ 
ficiently  to  form  tongues  8  bent  at  nght  an¬ 
gles  thereto  and  which  will  enter  the  compo¬ 
sition  body  as  the  margins  are  folded  down 
thereover  and  prevent  the  folded  over  por- 
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tions  becoming  depressed  into  the  plastic 
core.  In  this  form  of  this  invention  the 
wallboard  is  reversible,  will  engage  the  stud 
throughout  its  longitudinal  edge,  and  pos- 
a  sesses  doubly  protected  longitudinal  edges 
and  edge  corners. 

Another  modification  is  shown  in  Figures 
8  and  9  in  which  the  top  cover  sheet  is  cut 
wider  than  the  desired  width  of  the  wall- 
io  board.  The  top  sheet  is  scored  preferably 
just  before  the  sheet  is  applied  to  the  plas¬ 
tic  core  after  the  margins  3  of  bottom  cover 
sheet  1  have  been  folded  over  to  lie  upon  the 
top  of  the  core.  'The  scoring  of  the  top 
15  sheet  forms  the  top  corners  of  the  longitudi¬ 
nal  edges  and  is  arranged  above  the  scor¬ 
ings  of  the  bottom  sheet  that  forms  the 
lower  corners  of  the  said  edges.  The  mar¬ 
gins  9  of  the  top  sheet  are  chamfered  or 
20  beveled  so  that  they  will  taper  from  the 
scorings  to  their  respective  edges  and  when 
folded  down  against  the  edge  covering  the 
portion  of  the  bottom  sheet  will  form  rec¬ 
tangular  longitudinal  edges  upon  the  wall- 
25  lx)ard.  The  scorings  upon  the  bottom  sheet 
are  so  arranged  thsct  the  outermost  scorings 
will  allow  the  bend  within  the  top  cover 
sheet  to  ho  made  within  the  desired  thick¬ 
ness  of  the  wallboard.  The  contacting  por- 
30  tions  of  the  bottom  and  top  sheets  may  be 
bonded  or  secured  by  a  film  of  the  plastic 
body  material  or  by  an  applied  adhesive 
throughout  the  entire  contact  or  by  any 
combination  of  thef.e  desired.  This  form  of 
33  wallboard  is  reversible  and  of  uniform 
thickness  throughout  and  its  appearance  or 
effectiveness  is  not  affected  by  the  variations 
in  width  or  weaving  of  the  top  sheet  during 
manufacture. 

40  This  invention  also  contemplates  the  ap¬ 
plying  of  the  marginal  flap  3' of  Figure  2 
upon  the  outer  surfaces  of  the  top  cover 


sheet  4  with  these  margins  chamfered  or 
beveled,  as  6  in  Figure  6,  the  result  being 
the  same  as  if  the  bottom  sheet  1  of  Figure  45 
6  was  terminated  at  the  scoring  for  the  bot¬ 
tom  corner  bend  of  this  figure. 

What  I  claim  is: 

1.  A  plaster  wallboard  having  a  composi¬ 
tion  body  with  fibrous  cover  sheets  thereon,  50 
one  of  said  cover  sheets  enveloping  the 
edges  thereof  and  engaging  the  other,  the 
margins  of  one  of  the  sheets  formed  to  pro¬ 
vide  means  to  bring  the  exterior  surfaces 
thereof  into  the  plane  of  the  corners  of  the  55 
edges  of  the  board  on  that  side. 

2.  A  plaster  wallboard  having  a  composi¬ 
tion  body  with  fibrous  cover  sheets  thereon, 
one  of  said  cover  sheets  enveloping  the 
edges  thereof  and  engaging  the  other,  and  00 
the  margins  of  one  cover  sheet  chamfered 

to  bring  the  exterior  surfaces  thereof  into 
the  plane  of  the  corners  of  that  side  of  the 
board. 

3.  A  plaster  wallboard  having  a  composi-  65 
tion  body  with  fibrous  cover  sheets  thereon, 
one  of  said  cover  sheets  passing  about  the 
longitudinal  edges  of  the  wallboard  to  en¬ 
gage  the  opposite  side  thereof  with  the  other 
cover  sheet  secured  at  its  margins  to  the  70 
first  sheet,  said  margins  being  chamfered 

to  bring  the  exterior  surfaces  thereof  into 
the  plane  of  that  side  of  the  wallboard. 

4.  A  piaster  wallboard  having  a  composi¬ 
tion  boav  with  fibrous  cover  sheets  thereon,  73 
one  of  said  cover  sheets  passing  about  the 
longitudinal  edges  of  the  wallboard  to  en¬ 
gage  the  opposite  side  thereof  with  the  other 
cover  sheet  secured  over  the  margins  of  the 
first  sheet,  and  the  margins  of  the  top  sheet  80 
chamfered  to  bring  the  exterior  surfaces 
thereof  into  the  plane  of  the  corners  of  that 
surface  of  the  wallboard  thev  engage. 
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This  invention  relates  to  building  mate¬ 
rial  and  more  particularly  to  an  improved 
bound  edge  plaster  wallboard. 

Plaster  board  in  building  construction  has 
5  been  used  for  a  long  time  as  a  substitute  for 
wooden  laths  or  the  like  in  the  erection  of 
walls  and  ceilings  and,  having  been  nailed 
or  otherwise  secured  to  the  studding  or 
held  in  position,  is  given  the  usual  coats 
10  of  plaster  to  surface  the  wail  or  ceiling. 
At  first  such  plaster  board  was  constructed 
in  flat  sheets  having  a  plaster  or  similar 
composition  core  with  paper  or  fibrous  mate¬ 
rial  applied  on  each  flat  surface  as  a  protec- 
15  tive  covering  which  also  gave  sufficient  tensile 
strength  to  the  core  to  maintain  its  conforma- 
tion  during  the  handling  necessary  in  trans- 
portation  and  erection.  Plaster  bo:mi  of 
this  character  varied  in  thickness  and  dimen- 
20  sions  usually  36"  long  by  32"  wide,  as  the 
standard  width  between  centers  of  studs  is 
customarily  16".  Sizes  of  greater  width 
and  length  were  impracticable  as  the  cover 
sheets  would  peel  back  and  become  torn  in 
25  handling  until  the  problem  was  solved  by- 
binding  the  longitudinal  edges  of  the  board 
as  set  forth  in  my  Patent  1,034,746  of  Au¬ 
gust  6,  1912.  After  this  discovery  plaster 
panel  or  wallboard  came  into  vogue  which 
30  could  be  fabricated  in  48"  widths  and  of  a 
length  to  reach  from  ceiling  to  floor  and  in 
the  development  of  plaster  panel  board  it 
was  found  that  is  could  be  made  sufficiently 
smooth  of  surface  and  thick  enough  to  ob- 
35  viate  the  necessity  of  the  heretofore  usual 
coating  of  plaster  so  that  the  present  plaster 
wallboard  can  be  applied  directly  to  the 
studding  and  provides  a  finished  surface 
ready  for  decorating. 

40  This  invention  related  to  improvements 
in  plaster  wallboard  and  is  a  division  of 
my  prior  application  Ser.  No.  624,931  filed 
M*arch  14.  1923.  Patent  No.  1,540,045,  June 
2.  1925.  It  contemplates  the  production  of 
45  a  plaster  wallboard  of  uniform  thickness 
throughout  and  in  which  the  edges  of  the 
margins  of  the  cover  sheet  brought  about 
the  longitudinal  edges  of  the  composition 
core  will  not  project  above  nor  cause  the 
50  other  cover  sheet  at  its  longitudinal  margins 
to  project  above  the  main  body  of  that  side. 
Tins  invention  also  contemplates  the  binding 
of  the  edge  in  such  a  manner  that  while  the 


thickness  of  the  heard  remains  constant 
throughout,  the  longitudinal  edges  may  be  55 
formed  flat  and  at  any  angle  to  the  flat  main 
surfaces  of  the  board  desired,  as  well  as  pro- 
ruling  means  whereby  the  outer  cover  sheet 
may  be  brought  substantially  flush  with  the 
longitudinal  edges  and  lie  in  the  plane  of  60 
the  surface  on  that  side  on  which  it  termi¬ 
nates. 

The  advantages  of  this  particular  construc¬ 
tion  of  plaster  wallboard  will  be  pointed 
out  as  the  different  forms  are  described.  65 
W  ith  these  and  oilier  objects  in  view,  ref¬ 
erence  is  had  to  the  accompanying  sheets  of 
drawing,  which  illustrate  the  preferred 
forms  of  this  invention  with  the  understand¬ 
ing  that  minor  detail  changes  may  be  made  70 
without  departing  from  the  scope  thereof, 
and  in  which  like  reference  characters  in¬ 
dicate  like  parts. 

Figure  1  is  a  view  in  perspective,  illus¬ 
trating  a  transverse  edge  in  section,  of  one  7* 
form  of  this  invention. 

Figure  2  is  a  view  in  transverse  section, 
enlarged,  of  Figure  1. 

Figure  3  is  a  top  plan  view,  with  parts 
broken  away,  of  the  edge  portion  of  Fig-  80 
ure  1. 

Figure  4  is  a  view  in  perspective  of 
another  form  of  this  invention. 

Figure  5  is  a  view  in  transverse  section, 
enlarged,  taken  at  one  edge  of  Figure  4.  85 

In  practicing  the  inv  ntions  set  forth  in 
my  Patents  1,034,746  '  August  6,  1912  and 
1.029,328  of  June  11  with  the  heavier 
chip  paper  usually  eu  yed  in  the  two  ply 
panel  or  wallboard  s  been  found  that  90 
the  board  leaves  the  r-ssion  or  forming 
roll  in  the  form  shov  .  Figure  6  of  Patent 
1,029,328,  that  is  w  e  edge  of  the  side 
margins  of  the  top  - ■  resting  upon  and 
projecting  above  the  .  lrned  edge  of  the  95 
lower  covering  slieet  a.,  the  upper  face  of 
the  top  oove.rinsr  sheet  is  not  forced  down 
flush  with  the  upper  faces  of  the  intumed 
laps  as  shown  in  Figure  2  of  Patent 
1,034,746,  as  is  accomplished  with  the  thin-  100 
ner  felt  paper  used  in  fabricating  the  four 
plv  plaster  board  illustrated  in  these  pat¬ 
ents.  The  result  is  that  v  ith  the  heavier 
chip  paper,  when  the  top  <  ivering  sheet  is 
applied  as  the  board  passes  under  the  form-  105 
ing  roll,  the  inturned  edge  embracing  flaps 


of  the  bottom  sheet  are.  of  such  stiffness 
that  they  are  angularly  depressed  from  the 
bend  at  the  top  corner  of  the  edge,  when  the 
edges  are  scored  to  form  the  corners  as  set 
5  forth  in  my  Patents  1,330,413  of  February 
10,  1920  and  1,383,249  of  June  28,  1921,  al¬ 
though  the  upper  corner  itself  lies  in  the 
plane  of  the  upper  surface  of  the  top  cover 
sheet  there  is  a  slight  depression  along  each 
10  longitudinal  edge  deepening  from  the  cor¬ 
ner  of  the  edge  of  the  board  to  the  bottom 
of  the  longitudinal  edge  of  the  top  sheet, 
which  depression  varies  in  width  in  accord¬ 
ance  with  the  slight  variations  of  the  posi- 
15  tion  of  the  top  cover  sheet  caused  by  the 
variations  of  the  width  of  the  paper  and  the 
slight  weaving  of  the  paper  in  the  machine 
before  it  is  applied  to  the  board. 

On  account  of  these  depressions  along  each 
20  longitudinal  edge  the  top  sheet  side  of  the 
board  must  he  applied  next  to  the  studding 
to  present  a  smooth  exterior  surface  to  the 
wall  or  ceiling.  It  has  also  been  found  in 
the  practical  manufacture  of  plaster  wall- 
25  board  in  accordance  with  patents  hereto¬ 
fore  mentioned  that  the  consistency  of  the 
plastic  mixture  for  the  core  due  to  mechani¬ 
cal  limitations  of  machinery  at  times  is 
thicker  than  at  other  times,  which  results 
30  in  the  plastic  core  mass  not  uniformly  and 
completely  entering  between  the  top  of  the 
folded  over  flap  and  under  side  of  the  lon¬ 
gitudinal  margin  of  the  top  cover  sheet  as 
the  board  passes  under  the  forming  roll 
35  and  smoothing  or  ironing  devices  thereafter 
and  also  at  times  causes  the  edge  of  the  top 
sheet  to  project  above  the  adjacent  upper 
corner  of  the  edge  of  the  board.  The  effect 
of  this  is  that  there  are  hollow  spaces  left 
40  between  the  covering  sheets  under  the  mar- 
gins  adjacent  the  edges  of  the  top  sheet  so 
that  when  the  wall  board  is  applied  with 
the  top  cover  sheet  side  against  the  stud  and 
nailed  thereto,  the  driving  of  the  nail 
45  through  such  hollow  spaces  causes  the  mar¬ 
gin  of  the  waliboard  at  that  point  to  be 
drawn  against  the  stud  below  the  exterior 
surface  of  the  adjacent  waliboard  and  at 
times  bends  the  margin  at  such  edge  for  a 
50  substantial  distance  causing  a  depression 
abutting  the  uniform  edge  of  the  adjacent 
waliboard  upon  the  exterior  wall  surface. 

This  invention  contemplates  various  re¬ 
lated  means  for  producing  plaster  wall- 
55  board  that  will  oe  of  uniform  thickness 
throughout,  that  is  the  exterior  dimension 
of  thickness  will  be  the  same  throughout 
each  longitudinal  bound  edge  of  each  wall- 
board  so  that  all  portions  of  each  side  sur- 
60  face  will  lie  in  the  same  respective  plane. 
In  such  a  waliboard  either  side  may  form 
the  exterior  of  the  wall  and  it  will  not  be 
necessary  to  place  one  particular  side  against 
the  studding  and  as  each  longitudinal  edge 
55  when  nailed  to  the  studding  will  uniformly 


engage  the  stud  throughout  so  that  the  ex¬ 
terior  surfaces  of  the  abutting  edges  of  ad¬ 
jacent  wallboards  will  lie  in  the  same  plane 
and  the  surface  of  the  entire  wall  although 
made  up  of  sections  of  waliboard  will  he  TO 
uniformly  smooth. 

One  form  of  this  invention  is  illustrated 
in  Figure  1  in  which  the  bottom  cover  sheet 
1  is  folded  to  envelop  the  longitudinal  edges 
of  the  plastic  composition  core  2  with  the  T5 
margins  3  of  the  edges  of  this  sheet  lying 
upon  the  top  of  the  core,  and  the  top  cover 
sheet  4  is  of  sufficient  width  to  be  folded 
about  the  longitudinal  covered  edges  of  the 
waliboard  to  embrace  the  margins  of  the  80 
bottom  cover  sheet  and  be  secured  thereto. 

It  is  preferable  to  score  the  bottom  sheet 
along  the  lines  where  the  bends  in  the  folds 
of  the  margins  form  the  comers  of  the  board 
before  the  top  sheet  is  applied  and  it  is  also  85 
preferable  to  score  the  top  sheet  along  the 
lines  where  its  margins  fold  over  the  core 
edge  enveloping  portions  of  the  bottom  sheet 
to  provide  square  corners.  It  is  preferable 
to  accomplish  this  scoring  of  the  top  cover!  ®o 
sheet  just  before  it  is  applied  to  the  wall- 
board  so  that  there  will  be  an  exact  register 
with  the  corners  of  the  bottom  sheet  when 
the  top  sheet  is  folded  thereover.  The  mar¬ 
gins  0  to  the  top  sheet  are  chamfered  or  ®5 
beveled  so  that  they  taper  from  the  bottom 
corner  scorings  to  their  respective  edges. 

The  scorings  are  so  arranged  on  each  side 
of  the  bottom  sheet  that  the  corresponding 
scorings  of  the  top  sheet  will  fold  about  the  loo 
edges  and  will  be  the  desired  thickness  of 
the  waliboard. 

It  is  preferable  to  apply  the  top  sheet 
and  fold  its  margins  about  the  longitudinal 
edges  before  subjecting  the  waliboard  with  105 
its  core  in  plastic  condition  to  the  final  pres¬ 
sure  that  determines  and  maintains  the  uni¬ 
form  thickness,  which  pressure  will  also 
align  the  folded  over  margins  of  the  top 
sheet  in  the  same  plane  with  the  main  por-  no 
tion  of  the  bottom  sheet.  The  portioas  of 
the  top  sheet  contacting  with  portions  of 
the  bottom  sheet  may  be  secured  or  bonded 
thereto  throughout  the  contact  or  any  por¬ 
tion  thereof  by  a  film  of  the  plastic  body  H5 
material  or  by"  an  adhesive,  such  as  silicate 
or  soda,  or  by  a  combination  of  both.  As 
aforesaid,  it  is  preferable  to  accomplish  the 
scoring  of  the  top  sheet  just  before  it  is 
applied,  it  is  also  preferable  to  chamfer  or  120 
bevel  the  margins  of  the  top  sheet  at  the 
same  time  or  just  after  the  scoring  so  that 
the  margins  will  taper  from  the  outer  scored 
lines  to  their  respective  edges,  and  varia¬ 
tions  in  the  width  of  the  paper  will  not  * 
effect  the  finished  waliboard  because  the 
scorings  of  the  top  and  bottom  sheets  are 
so  arranged  that  the  outer  top  sheet  will 
embrace  the  corners  of  the  bottom  sheet  fold 
and  the  final  pressure  in  applying  the  taper-  15*° 
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in"  margins  of  the  top  sheet  on  the  under 
side  of  the  bottom  sheet  will  cause  the  angu¬ 
lar  portions  6  adjacent  the  innermost  scor¬ 
ing  of  the  bottom  sheet  to  be  adjusted  in  ac- 
5  cordance  with  the  amount  of  top  sheet  mar¬ 
gin  applied  thereover.  If  it  is  desired  to 
maintain  the  margins  3  of  the  bottom  sheet 
against  the  under  portions  of  the  envelop¬ 
ing  top  sheet,  the  margins  may  be  slit  pref- 
10  erably  at  right  angles  to  the  edees  suffi¬ 
ciently  to  form  tongues  7  bent  at  rignt  angles 
thereto  and  which  will  enter  the  composi¬ 
tion  body  as  the  margins  are  folded  down 
thereover  and  prevent  the  folded  over  por¬ 
ts  tions  becoming  depressed  into  the  plastic 
core.  In  this  form  of  this  invention  the 
wallboard  is  reversible,  will  engage  the  stud 
throughout  its  longitudinal  edge,  and  pos¬ 
sesses  doubly  protected  longitudinal  eages 
20  and  edge  corners. 

A  modification  is  shown  in  Figures  4  and 
5  in  which  the  top  cover  sheet  is  cut  wider 
than  the  desired  width  of  the  wall  board. 
The  top  sheeet  is  scored  preferably  just  be¬ 
ts  fore  the  sheet  is  applied  to  the  plastic  core 
after  the  margins  3  of  bottom  cover  sheet  1 
have  been  folded  over  to  lie  upon  the  top 
of  the  core.  The  scoring  of  the  top  sheet 
forms  the  top  corners  of  the  longitudinal 
so  edges  and  is  arranged  above  the  scorings  of 
the  bottom  sheet  that  forms  the  lower  corners 
of  the  said  edges.  The  margins  9  of  the  top 
sheet  are  chamfered  or  beveled  so  that  they 
will  taper  from  the  scorings  to  their  respec- 
w  tive  edges  and  when  folded  down  against  the 
edge  covering  the  portion  of  the  bottom  sheet 
will  form  rectangular  longitudinal  edges 
upon  the  wallboard.  The  scorings  upon  the 
bottom  sheet  are  so  arranged  that  the  outer- 
40  most  scorings  will  allow  the  bend  within  the 
top  cover  sheet  to  be  made  within  the  desired 
thickness  of  the  wallboard.  The  contacting 
portions  of  the  bottom  and  top  sheets  may 
be  bonded  or  secured  by  a  film  of  the  plastic 
45  body  material  or  by  an  applied  adhesive 
throughout  the  entire  contact  or  by  any  com¬ 
bination  of  these  desired.  This  form  of 
wallboard  is  reversible  and  of  uniform  thick¬ 
ness  throughout  and  its  appearance  or  effee- 
50  tiveness  is  not  effected  by  the  variations  in 
width  or  weaving  of  the  top  sheet  during 
manufacture. 

I  claim: 

1.  A  plaster  wallboard  having  a  composi- 
65  tion  body  with  fibrous  cover  sheets  thereon, 
one  of  said  cover  sheets  passing  about  the 
longitudinal  edges  of  the  wallboard  to  en¬ 
gage  the  opposite  side  thereof  with  the  other 
cover  sheet  extending  about  said  edges  over 
60  said  first  sheet  to  engage  the  opposite  side 
and  secured  at  its  margins  thereto,  said 
margins  chamfered  to  bring  the  exterior 
surfaces  thereof  into  the  plane  of  the  main 
body  of  said  first  sheet,  and  the  inner  cover 
65  sheet  edge  being  formed  with  spaced  tongues 


which  extend  transversely  within  the  wall- 
board  to  support  the  opposite  cover  sheets 
at  their  edges. 

2.  A  plaster  wallboard  having  a  composi¬ 
tion  body  with  fibrous  cover  sheets  thereon,  70 
one  of  said  cover  sheets  passing  about  the 
longitudinal  edges  of  the  wallboard  to  en¬ 
gage  the  opposite  side  thereof  with  the  other 
cover  sheet  extending  beyond  the  side  it 
covers  and  passing  onto  the  said  edges  with  ?s 
its  margins  secured  to  the  first  sheet,  said 
margins  chamfered  to  bring  the  exterior  sur¬ 
faces  thereof  into  the  plane  of  the  other 
sheets,  and  a  series  of  tongues  formed  in  the 
edge  of  the  inner  cover  sheet  to  extend  trans-  80 
versely  in  the  wallboard  to  strenghten  the 
edges  thereof. 

3.  A  plaster  wallboard  having  a  composi¬ 
tion  body  with  fibrous  cover  sheets  thereon, 
one  of  said  cover  sheets  passing  about  the  85 
longitudinal  edge  of  the  wallboard  with  the 
margin  engaging  the  opposite  side  thereof, 
and  a  series  of  tongues  extending  from  the 
edge  of  one  of  the  cover  sheets  within  the 
composition  body  for  supporting  the  cover  90 
sheet  opposite  said  margin. 

4.  A  plaster  wallboard  having  the  compo¬ 
sition  body  with  fibrous  cover  sheets  there¬ 
on,  one  of  said  cover  sheets  passing  about  the 
longitudinal  edge  of  the  wallboard  with  the  05 
margin  engaging  the  opposite  side  thereof, 
said  margin  provided  with  integral  spaced 
means  inwardly  extending  therefrom  for 
supporting  the  opposite  portion  of  the  same 
sheet  in  contact  with  the  other  cover  sheet.  100 

5.  A  plaster  wallboard  having  a  composi¬ 
tion  body  with  fibrous  cover  sheets  thereon, 
one  of  said  cover  sheets  passing  about  the 
longitudinal  edges  of  the  wallboard  with 
margins  engaging  the  opposite  side  thereof  105 
with  the  other  cover  sheet  extending  about 
said  edges  over  said  first  sheet  to  engage  the 
opposite  side  and  secured  at  its  margins 
thereto,  said  margins  of  the  first  cover  sheet 
being  provided  with  tongues  extending  110 
through  the  composition  body  to  the  main 
portion  of  that  sheet  to  maintain  said  mar¬ 
gins  against  the  under  side  of  the  second 
cover  sheet. 


6.  A  plaster  wallboard  having  a  composi¬ 
tion  body  with  fibrous  cover  sheets,  both  of 
which  extend  about  the  longitudinal  edges  of 
the  wallboard,  the  inner  sheet  having  an  in¬ 
tegral  portion  comprising  spaced  tongues 
extending  transversely  within  the  composi¬ 
tion  body  to  support  the  opposite  portion  of 
the  same  sheet. 

7.  A  plaster  wallboard  having  a  composi¬ 
tion  body  with  fibrous  cover  sheets,  one  of 
which  passes  about  the  longitudinal  edge  to 
engage  the  opposite  side  thereof  and  having 
integral  spaced  tongues  extending  from  its 
edge  within  the  wallboard  to  engage  and 
support  the  portion  of  the  same  sheet  which 
is  on  the  opposite  face  of  the  wallboard. 
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8.  A  plaster  wallboard  having  a  eomposi-  the  wallboard  and  overlap  on  opposite  sides 
tion  body  with  fibrous  cover  sheets  both  of  thereof  the  inner  sheet  having  integral 
which  extend  about  the  longitudinal  edges  tongues  extending  transversely  within  the  15 
of  the  wallboard  and  overlap  on  opposite  composition  body  to  engage  the  opposite  por- 
5  sides  thereof,  the  inner  sheet  having  integral  tion  of  the  same  sheet  forming  a  strut  for 
tongues  extending  from  its  edge  across  with-  strengthening  the  opposite  portions  of  both 
in  me  composition  body  to  engage  and  sup-  sheets  where  they  overlap,  and  the  margins 
port  the  opposite  portions  of  both  sheets  of  the  outer  sheet  being  chamfered  to  bring  20 
where  they  overlap.  the  exterior  surface  thereof  into  the  plane 

10  9.  A  plaster  wallboard  having  a  eomposi-  of  the  main  body  of  the  first  sheet, 

tion  body  with  fibrous  cover  sheets  both  of 

which  extend  about  the  longitudinal  edges  of  CLARENCE  W.  UTZMAN. 
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This  invention  relates  to  improvements  in  articles  of  raw  ground  gypsum  in  the  presence 
building  materials  and  more  particularly  to  of  water,  I  am  able  txfmake  gypsum  go  into 
molded  structural  units  of  gypsum.  solution  to  such  an  extent,  that  theitwining 

It  is  the  object  of  this  invention  to  produce  and  interlocking  action  of  the  crystal  takes 
5  from  ground  uncalcined  gypsum  structural  place,. very  simSar  to  the  action  of  calcined  eo 
units  such  as  roof  tile,  floor  tile,  partition  plaster  of  Paris  when  it  sets  with  water. ;  Tn 
tile,  plaster  board  and  the  like,  which  may  ..addition,  the  products  made  out;,of-  raw 
be  reinforced  if  desired,  and  may  or  may  not  gypsum  under  pressure  have  jmuch  higher 
contain  fiber  or  other  aggregates.  structural  value  and  more  fire  resisting  prop- 

io  In  the  past  such  products  have  been  made  erty  because  they  are  denser,  and  because  o:> 
from  ground  gypsum  after  the  gypsum  has  the  amount  of  mixing  water  necessary  to  wet 
been  calcined  and  in  their  manufacture  have  such  particles  of  ground  raw  gypsum  is 
utilized  the  well  known  setting”  action  of  very  much  less  than  the  amount  required  to 
calcined  gypsum,  or  plaster  of  Paris,  when  wet  up  and  mix  to  the  fluid  consistency,  for 
15  mixed  with  water.  This  invention  constructs  casting  plaster  of  Paris  or  calcined  gypsum.  :•> 
these  products  from  the  natural  gypsum  rock  Hence,  the  articles  made  from  raw  gypsum 
as  mined  and  ground  without  the  necessity  with  just  a  dampening  amount  of  water 
of  first  calcining  the  gypsum,  or  forming  present  must  necessarily  be  much  denser 
plaster  of  Paris,  thereby  eliminating  the  cost  than  those  made  out  of  plaster  of  Paris. 

20  of  calcining  kettles  and  the  calcining  treat-  I  have  also  noticed  that  some  chemicals  :.*> 
ment  of  the  gypsum,  and  the  products  con-  like  sodium  thiosulphate,  common  salt,  and 
structed  in  accordance  with  this  invention  other  substances,  which  in  solution  in  water 
are  of  much  greater  density  and  structural  increases  the  solubility  of  raw  gypsum,  act 
value  than  the  products  of  calcined  gypsum  as  positive  catalyzers  in  pressure  “setting” 

25  mixed  with  water  and  then  set.  action,  and  tend  to  produce  stronger  articles  so 

The  accepted  theory’  of  the  setting  of  because  they  enable  the  gypsum  to  go  into 
calcined  gypsum,  or  plaster  of  Paris,  is  in  solution  much  faster  under  pressure  applica- 
the  higher  water  solubility  of  plaster  of  tion.  At  the  same  time  such  articles  molded 
Paris  as  opposed  to  that  of  the  fully  hy-  under  the  pressure  through  the  incorporation 
so  drated  gypsum,  so  that  a  mixture  of  paster  of  flowers  or  sulphur,  naphthaline,  various 
of  Paris  and  water  rapidly  becomes  super-  resinous  matters,  paraffin,  or  stearic  acid^  be- 
saturated  to  the  fully  hydrated  gypsum  come  waterproof  and  are  thus  much  more 
crystal,  and  thus  these  are  deposited"  from  resistant  to  weather  influences, 
solutions  in  an  interlocking,  or  technically  In  practicing  my  process,  I  grind  the  raw 
35  known  as  twining  state,  until  the  whole  gypsum  so  that  it  practically  all  passes  a  40 
mixture  solidifies  to  the  shape  or  mass  of  so  mesh  screen,  say  95%.  At  the  same  time 
called  “set  gypsum”.  The  strength  of  such  75%  passes  a  100  mesh  screen.  .  I  next  mix 
masses  of  “set”  gypsum  or  “set”  plaster  of  this  raw  ground  gypsum  in  a  pug  mill  or 
Paris  depends  largely  upon  the  ratio  of  mix-  other  suitable  mixer,  which  may  be  by  the 
40  ing  water  to  plaster  of  Paris,  and  the  amount  batch  process  or  by  the  continuous  process,  pj 
of  agitation  of  this  mix,  which  of  course  with  about  10%  to  15%  of  its  weight  of 
affects  the  density  of  the  set  mass,  the  excess  water.  This  amount  of  water  varies  with 
mixing  water  simply  being  dried  out  and  different  gypsums,  and  varies  with  the  pres- 
thus  leaving  pores  or  voids.  sure  that  I  want  to  apply  on  the  particular 

45  I  have  noticed  that  raw  gypsum  or  the  structure  to  be  molded.  But  at  any  rate,  ioo 
natural  mineral  gypsum  possesses  greater  only  sufficient  water  is  added  to  make  the 
solubility  in  water  "if  the  pressure  upon  the  ground  gypsum  a  slightly  damp  mass,  so 
water  surrounding  it  is  increased.  By  raw  that  a  fairly  loose  powdery  mass  is  formed, 
or  natural  mineral  gypsum,  I  mean  the  At  the  time  of  mixing  the  water  and  ground 
50  hydrated  calcium  sulphate  found  in  natural  gypsum  in  the  pug  mill,  I  may  add  organic  jog 
rock  form,  known  chemically  as  CaS04.2H,0.  aggregate,  such  as  excelsior,  fibre,  sawdust 
The  solubility  of  the  raw  gypsum,  however,  or  shavings,  or  inorganic  aggregate  such  as 
decreases  as  temperature  increases.  Conse-  sand,  crushed  stone  or  other  minerals,  de- 
quently.  by  application  of  pressure  alone  and  pending  upon  the  kind  of  structural  units 

desired.  From  the  pus:  mill  or  mixer,  the  lio 
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From  the  pug  mill  or  mixer,  the  lio 


eeping  temperature  constant  in  molding 


mix  is  conveyed  to  the  mold,  and  the  mold  gypsum  consisting  in  the  grinding  of  raw 
filled  to  the  desired  height  and  the_pressure  gypsum,  forcing  the  ground  gypsum  into 
-applied.  .  The  pressure  to  be  applied  de-  solution  by  application  of  pressure  in  a 
pends  upon  the  density  and  strength  de-  mold,  and  removing  the  excess  Water.  65 

5  sired,  but  in  most  cases,  I  find  it  necessary  to  8.  The  process  of  forming  gypsum  articles 
go  above  6,000  pounds  per  square  inch,  and  consisting  in  forcing  .uncalcined,  gypsum  into 
sometimes  as  high  as  10,000  pounds  per  solution  with  water  m  a  moTd“ by  tire  applica- 
square  inch.  However,  I  wish  it  understood*  lion  of  pressure  until  interlocking .  crystals 
that  I  do  not  limit  myself  as  to  the  pres-  are  formed,  and  allowing  the  excess  moisture  70 
^  sures  to  be  employed,  because  there  are  many  to  evaporate.  ; 

•  variables  affecting  these  pressures.  The  ;  9.  .The  process  for  forming  articles  of 
point  I  wish  to  convey  is,  given  a  definite  natural  .gypsum  comprising  grinding  of 
'fineness  of  the  raw  . gypsum  and  a  definite  'gypsum  rock,  the  addition  of  water  and  a 
-amount  of  water  present  in  the  system,  there  catalytic  agent  to  the  ground  gypsum,  and  75 
15  is  a  corresponding  pressure  which  can  be  the  molding  of  the  wet  gypsum  under  pres- 
epplied  to  make  this  mass  set  up  into  a  sure. 
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PLASTIC  CEMENTITIOUS  MATERIAL. 
Application  filed  Angnst  8,  1923.  Serial  No.  656,455. 


This  invention  relates  to  improvements  in 
plastic  material  and  more  particularly  to 
the  production  of  plastic  cementitious  ma¬ 
terial  for  use  as  a  mortar,  stucco  or  plaster. 

3  It  is  an  object  of  this  invention  to  pro¬ 
vide  a  cement  mortar  that  will  possess  suf¬ 
ficient  adhesive  and,  at  the  same  time, 
spreading  qualities  to  make  it  advantageous 
for  interior  plastering  and  exterior  stucco 
io  plastering  in  the  erection  of  houses  and  other 
buildings. 

Portland  cement,  natural  hvdraulic  cement 
and  other  cementitious  substances  are  not 
practical  as  mortar  bases  for  this  character 
15  of  application  on  account  of  the  lack  of  plas¬ 
ticity  or  spreading  qualities  under  the 
mechanics’  tools  as  well  as  the  lack  of  ad¬ 
hesion,  and  such  mortars  are  termed  in  the 
trade  as  “short  working.”  Such  materials 
20  have  been  made  adaptable  for  these  uses  by 
the  addition  of  lime  putty  or  hydrated  lime 
in  varying  proportions  as  the  mortar  is  be¬ 
ing  mixed  but  to  be  practicable  it  requires 
such  a  large  proportion  of  the  lime  addition 
25  to  secure  spreading  properties  for  satisfac¬ 
tory  and  economical  application  by  a  me¬ 
chanic  that  the  strength  of  the  resultant 
cement  mortar  is  lessened  to  such  a  degree 
that  the  finished  structural  value  is  markedly 
30  weakened. 

It  is  the  purpose  of  this  invention  to  im¬ 
part  the  necessarily  desired  plastic  spread¬ 
ing  and  adhesive  qualities  to  such  cementi¬ 
tious  substances  by  incorporating  a  small  per- 
35  centage  of  finely  divided  hydrated  lime  and 
a  small  percentage  of  finely  divided,  highly 
plastic  clay,  such  as  plastic  kaolin,  china 
clay,  or  any  other  plastic  substance  that  is 
“flocculated”  by  lime  in  the  molecular  con- 
40  centration  that  the  small  percentage  of  lime 
would  occasion  in  the  cement  mortar.  When 
such  clays  are  “flocculated”  they  contract, 
shrink  and,  at  the  same  time,  necessarily 
develop  more  density  and  increased  internal 
45  adhesion  so  that  when  this  reaction  takes 
place  in  the  cement  mortar  a  remarkable 
increase  in  the  internal  cohesion  of  the 
mortar,  when  mixed,  takes  place,  resulting  in 
the  mortar  becoming  plastic  and  easily 
50  spread.  As  a  result  this  cement  mortar  will 
carry  about  three  parts  of  sand  and  main¬ 
tain  sufficient  plasticity  and  adhesion  to  be 
applied  by  workmen  as  a  plastering  base 
for  interior  walls  or  an  outside  stucco  plaster 
55  without  undue  physical  effort  on  their  part. 


In  carrying  out  this  invention,  commercial 
hydraulic  cement  is  placed  in  a  blending 
or  mixing  apparatus  of  any  desired  type  to¬ 
gether  with  the  predetermined  percentage  of 
finely  ground  clay  and  hydrated  lime,  60 
blended  together  to  a  homogeneous  mixture 
and  sacked  for  the  market.  The  amounts  of 
clay  and  lime  to  be  added  depend  upon  the 
plasticity  to  be  imparted  and  the  final 
strength  of  the  mortar  that  must  be  main-  65 
tained.  It  has  been  determined  that  the 
proportions  of  six  pounds  of  finely  powdered 
plastic  clay,  high  in  colloidal  clay  substance, 
and  six  pounds  of  hydrated  lime  mixed  with 
eighty-eight  pounds  of  hydraulic  cement  10 
produce  a  plastic  product  capable  of  making 
a  good  cohesive  wet  mortar  with  three  parts 
of  sand  and  still  maintain  the  approximate 
structural  value  of  cement  mortar  without 
such  additions.  If  desired,  the  constituent  75 
materials  of  this  improved  product  may  be 
ground  together,  and  may  be  advantageous 
at  times,  depending  upon  the  fineness  of  the 
hydraulic  cement  and  the  economical  han¬ 
dling  of  the  clay  and  lime  used  in  the  mix-  80 
ture.  When  the  materials  are  ground  to¬ 
gether  it  has  been  found  that  the  addition 
of  a  fine  gritty  substance  such  as  silica  sand 
or  hard  limestone  will  assist  the  reducing 
of  coarser  cement  particles  to  more  of  a  85 
flour  state  with  a  higher  percentage  of  ultra- 
fine  particles  and  produce  a  more  desirable 
product  without  affecting  the  desired  quali¬ 
ties  of  the  cement  mortar  so  formed. 

This  improved  product  may  be  produced  00 
and  marketed  neat  or  the  usual  aggregates 
may  be  added  before  sacking  so  that  it  may 
be  marketed  in  the  same  manner  as  the  vari¬ 
ous  stucco  and  plaster  bases  are  now 
marketed.  When  an  architect  specifies  a  05 
cement  mortar  of  definite  strength  the 
strength  of  such  motar  is  actually  assured 
in  the  mortar  produced  in  accordance  with 
this  invention,  likewise  stucco  and  plaster  of 
definite  specified  strength  are  produced,  as 
plasticity  and  spreading  qualities  are  im¬ 
parted  to  the  cement  without  the  heretofore 
loss  in  structural  value.  And  by  this  inven¬ 
tion  the  definite  structural  value  specified  in 
the  cement  is  maintained  throughout  the  105 
mixing,  application  and  setting  of  this  im¬ 
proved  mortar,  stucco  or  plaster. 

What  I  claim  is: 

1.  A  plastic  cementitious  material  com¬ 
prising  substantially  eighty -eight  parts  by  110 
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weight  of  hydraulic  cement,  six  parts  of  prising  ground  together  hydraulic  cement,  10 

finely  divide!  plastic  clay  and  six  parts  of  plastic  clay  and  hydrated  lime. 

finely  divided  hydrated  lime.  j  4.  The  process  for  producing  a  plastic 

2.  A  plastic  cementitious  material  com-  cementitious  material  comprising  the  grind - 
5  prising  a  mixture  of  hydraulic  cement  with  ing  together  of  dry  hydraulic  cement,  plas- 

finely  divided  plastic  clay  and  finely  divided  tic  clay,  hydrated  lime  and  a  gritty  sub-  15 
hydrated  lime;  the  clay  and  lime  not  in  ex-  stance  to  reduce  the  ingredients  of  the  mix- 
cess  of  fifteen  percent  by  weight.  ture  to  a  finely  divided  state. 

3.  A  plastic  cementitious  material  com-  HARRY  E.  BROOKBY. 
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UNITED  STATES  PATENT  OFFICE. 

HARRY  E.  BROOKBY,  OF  EVANSTON,  ILLINOIS. 

PROCESS  OF  MAKING  PLASTER  BOARD. 

Application  filed  August  20,  1923.  Serial  No.  658,309. 


To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Harry  E.  Brookby,  a 
citizen  of  the  United  States,  residing  at 
Evanston,  in  the  county  of  Cook  and  State 
5  of  Illinois,  have  invented  new  and  useful 
Improvements  in  Processes  of  Making 
Plaster  Board,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  improvements  in 
10  building  materials  and  more  particularly  to 
a  light  weight  wallboard  or  plaster  board, 
and  is  an  improvement  of  the  invention  set 
forth  in  my  prior  Patent  No.  1,428,827, 
dated  September  12,  1922. 
is  Fabricated  plaster  board  for  some  time 
has  been  used  as  a  substitute  for  the  custom¬ 
ary  wooden  lath  in  buildings  and  plaster 
wallboard  as  a  substitute  for  both  wooden 
lath  and  plaster. 

-0  The  fabricated  boards  of  this  character 
formed  of  a  plaster  body  protected  by 
fibrous  cover  sheets  when  used  as  wallboard 
or  a  substitute  for  both  lath  and  plaster  are 
usually  of  a  larger  size  than  the  plaster 
-5  board  or  substitute  for  the  lath  alone  and 
on  account  of  the  weight  of  the  plaster  body 
and  increased  size,  usually  48  inches- wide, 
%  of  an  inch  thick  and  from  6  to  10  feet 
in  length,  are  both  cumbersome  and  heavy. 
30  It  is  an  object  of  this  invention  to  provide 
a  light  weight  body  for  plaster  wallboard 
with  all  the  favorable  characteristics  and 
structural  requirements  of  the  present  plas¬ 
ter  wallboard  but  which  will  be  easier  to 
35  handle  in  shipment  and  in  application  upon 
the  building,  wall  or  ceiling,  and  which 
while  not  detracting  from  the  strength  of 
the  board  will  greatly  reduce  the  cost  of 
transportation. 

40  With  these  and  other  objects  in  view,  ref¬ 
erence  is  hcd  to  the  accompanying  sheet  of 
drawing  which  illustrates  a  preferred  form 
of  this  invention,  yet  it  is  to  be  understood 
that  minor  detail  changes  may  be  made 
45  without  departing  from  the  scope  thereof. 

In  the  drawings : 

Figure  1  is  a  view  in  side  elevation,  with 
parts  broken  away,  of  a  form  of  a  machine 
that  may  be  used  in  the  fabrication  of  the 
50  wallboard  in  accordance  with  this  inven¬ 
tion. 

Figure  2  is  a  view  in  section  of  this  im¬ 
proved  wallboard  illustrating  the  composi¬ 
tion  thereof. 

55  The  normal  consistency  ef  calcined  gyp¬ 


sum  varies  in  water  carrying  capacity  from 
60  cubic  centimeters  to  90  cubic  centimeters 
per  100  grams  of  gypsum  depending  upon 
the  fineness,  method  of  calcination  and  oth¬ 
er  factors  known  to  the  trade  when  cal-  60 
cined  gypsum  is  produced.  It  has  been  de¬ 
termined  that  the  same  gypsum  can  be  given 
an  artificial  consistency  of  250  cubic  centi¬ 
meters,  or  more,  of  water  carrying  capacity 
to  100  grams  of  gypsum  by  agitating  or  65 
rapidly  stirring  the  gypsum  in  such  an  ex¬ 
cess  of  water  until  the  mixture  is  in  a  partly 
“set”  condition.  Gypsum  so  treated  when 
“set”  loses  considerable  strength  due  to  loss 
in  density,  is  very  porous  when  the  excess  70 
water  evaporates  and  is  much  lighter  in 
weight,  weighing  approximately  one  third 
as  much  per  cubic  centimeter  as  the  normal 
mixture  of  gypsum  and  water  when  set. 
Likewise  it  has  been  determined  that  while  75 
gypsum  treated  in  the  above  manner  will 
not  bond  to  paper  or  the  fibrous  cover  sheets 
for  plaster  wallboard,  such  gypsum  will 
bond  to  paper  coated  with  a  gypsum  and  wa¬ 
ter  mixture  of  the  normal  or  low  water  so 
carrying  consistency. 

In  producing  wallboard  in  accordance 
with  this  invention,  same  character  of  ma¬ 
chine  as  illustrated  in  my  prior  Patent 
1,428.827,  dated  September  12,  1922,  may  be  85 
employed  which  is  of  the  usual  general  con¬ 
struction  as  heretofore  used  in  the  manufac¬ 
ture  of  plaster  wallboard  and  comprises  a 
base  1  with  spaced  apart  supports  2  support¬ 
ing  rolls  of  paper  3  of  the  proper  width  and  oo 
character  for  the  cover  sheets  4  and  5  of 
the  wallboard.  An  endless  belt  6  passes  over 
rollers  on  the  base  which  supports  the  bot-  • 
tom  cover  sheet  4  between  the  supports  2 
and  the  encased  board  after  it  leaves  the  95 
forming  mechanism  7'.  The  forming  mech¬ 
anism  comprises  means  for  turning  over  the 
edges  of  the  lower  cover  sheet  4  to  enclose 
the  edges  of  the  wallboard  before  the  feed¬ 
ing  of  the  upper  cover  sheet  5  thereover,  all  loo 
of  which  construction  is  well  known  in  this 
art. 

Conveyors  7  and  8  are  provided  adjacent 
each  paper  roll  support  2  with  a  third  con¬ 
veyor  9  interposed  between  them.  These  105 
conveyors  are  all  the  same  general  construc¬ 
tion  and  used  in  conveying  a  plastic  mix¬ 
ture  of  calcined  gypsum,  sawdust  and  water 
and  depositing  the  plastic  mass  upon  the  bot¬ 
tom  cover  sheet  in  the  fabrication  of  plaster  no 
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wallboard,  however,  in  this  case,  the  outer  What  I  claim  is:  50 

conveyors  are  utilized  to  deposit  a  thin  layer  1.  A  plaster  wallboard  comprising  fibrous 
of  calcined  gypsum  10  while  the  intermedi-  cover  sheets  with  layers  of  cementitious  ma- 
ate  conveyor  deposits  a  plastic  mass  of  gyp-  terial  bonded  thereto  and  a  core  of  the  same 
5  sum  and  the  desired  excess  of  water  agitat-  material  in  a  highly  porous  form  bonded  to 
ed  by  rapidly  moving  stirring  arms  13  upon  said  layers.  55 

the  conveyor  belt  to  form  the  light  weight  2.  A  plaster  wallboard  comprising  fibrous 
core  11.  The  three  conveyors  are  spaced  cover  sheets  with  layers  of  calcined  gypsum 
sufficient  distances  apart  to  allow  sufficient  bonded  thereto  and  a  core  of  light  weight 
10  set  of  the  plastic  bottom  layer  on  the  under  porous  gypsum  therebetween  and  bonded 
cover  sheet,  of  the  core  mixture  and  of  the  thereto.  eo 

plastic  upper  layer  thereon  and  allow  for  3.  A  plaster  wallboard  comprising  fibrous 
the  spreading  of  each,  preferably  by  spread-  cover  sheets  with  layers  of  normal  calcined 
ing  rolls  12,  without  intermingling  the  in-  gypsum  bonded  thereto  and  a  core  of  ex- 
15  gredients  before  the  application  of  the  up-  panded  cellular  gypsum  therebetween. 

per  cover  sheet.  The  remainder  of  the  ma-  4.  A  plaster  wallboard  comprising  a  core  65 
chine  is  preferably  of  the  usual  construction,  of  expanded  cellular  calcined  gypsum  with 
It  is  therefore  seen  that  by  this  method  a  a  thin  layer  of  normal  calcined  gypsum  on 
composition  wallboard  is  formed  which  com-  each  side  bonded  thereto  and  cover  sheets 
20  prises  a  core  11  lighter  in  weight  than  cal-  bonded  to  the  gypsum  layers. 

cined  gypsum  having  a  layer  10  on  each  side  5.  The  method  of  producing  composition  70 
that  bonds  thereto  and  to  the  cover  sheets,  wallboard  comprising  the  provision  of  a  cover 
The  agitating  or  rapidly  stirring  the  cal-  sheet,  depositing  thereon  a  layer  of  plastic 
cined  gypsum  m  a  large  excess  of  water  to  cementitious  material  adapted  to  bond  there- 
25  carry  the  mixture  partly  into  “set”  causes  to,  depositing  on  such  layer  a  core  of  the  same 
the  gypsum  to  take  up  approximately  three  material  adapted  to  produce  an  expanded  75 
times  the  normal  amount  of  water  as  when  cellular  body  and  adapted  to  bond  to  said 
mixed  and  allowed  to  “set”  without  agita-  layer,  depositing  upon  the  core  a  layer  of 
tion.  The  agitated  mixture  carrying  the  ex-  the  same  material  as  the  first  and  laying  a 
80  cess  water  is  less  dense  than  the  normal  mix-  second  cover  sheet  over  said  last  layer. 

ture  and  when  set  and  the  excess  water  evap-  6.  The  method  of  producing  plaster  wall-  80 
orated,  an  expanded,  cellular,  porous  body  board  comprising  the  provision  of  a  cover 
of  calcined  gypsum  is  formed  which  on  ac-  sheet,  depositing  a  layer  of  plastic  calcined 
count  of  its  construction  is  not  only  lighter  gypsum  thereon,  depositing  on  such  layer  a 
35  but  also  of  less  structural  strength  than  the  core  adapted  to  produce  a  light  weight  po- 
normal  set  gypsum,  however,  as  the  cover  rous  calcined  gypsum  body,  depositing  upon  85 
sheets  of  wallboard  impart  the  tensile  the  core  a  layer  of  plastic  calcined  gypsum 
strength  to  the  board,  a  core  of  this  form  of  and  laying  a  cover  sheet  upon  said  last  layer, 
gypsum  when  bonded  by  a  layer  of  normal  7.  The  method  of  producing  plaster  wall- 
40  calcined  gypsum  to  the  cover  sheets  produces  board  comprising  the  provision  of  a  cover 
a  wallboard  of  the  same  tensile  strength  but  sheet,  forming  a  thin  layer  of  normal  plastic  00 
lighter  in  weight  than  the  normal  gypsum  calcined  gypsum  thereon,  forming  a  core 
wallboard.  adapted  to  produce  an  expanded  cellular 

The  usual  aggregates,  such  as  sawdust,  calcined  gypsum  body  thereon,  forming  a 
45  may  be  added  before  or  during  the  mixing  thin  layer  01  normal  plastic  calcined  gypsum 
of  the  gypsum  with  the  excess  of  water  in  on  the  core  and  providing  a  cover  sheet  upon  95 
the  same  manner  as  in  forming  plaster  wall-  the  last  layer, 
board  with  the  normal  mixture  of  gypsum 

and  water.  '  HARRY  E.  BROOKBY. 
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Patented  June  22,  1926.  1,589,787 

UNITED  STATES  PATENT  OFFICE. 


JOHN  W.  BUTLER.  OP  CHICAGO.  ILLINOIS,  ASSIGNOR  TO  UNITED  STATES  GYPSUM 
COMPANY,  OF  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

METHOD  Or  LAYING  GLASS  SHEETS  ON  WORKTABLES  FOR  GRINDING  AND 

POLISHING. 


Application  filed  September 

This  invention  relates  to  improvements  in 
plate  glass  manufacture  and  more  partic¬ 
ularly  to  the  means  for  plate  glass  grinding 
and  polishing. 

*  In  the  manufacture  of  plate  glass  it  is 
customary  to  secure  the  rough  plate  to  be 
ground  and  polished  by  embedding  it  in  a 
thin  layer  of  plaster  of  Paris  or  calcined 
gypsum  on  a  rotating  table  revolving  at 
10  considerable  speed.  The  grinding  is  usu-' 
ally  accomplished  by  the  application  of  cast 
iron  plates  on  top  of  the  plate  of  glass  with 
a  stream  of  water  and  sand  of  varying 
grades  of  fineness  between  them.  After  the 
10  grinding  the  table  is  usually  removed*  and 
placed  under  a  polishing  device,  preferably 
consisting  of  a  felt  pad  containing  different 
abrasives,  and  again  rapidly  rotated.  The 
abrasives  are  subsequently  washed  out  of  the 
20  pad  and  the  finishing  is  done  by  the  genera¬ 
tion  of  heat  and  the  use  of  rouge  and  water 

During  the  grinding  and  polishing,  as 
above  described  and  particularly  when  the 
plate  is  subject  to  an  increase  of  tempera- 
ture,  the  means  holding  the  plate  on  the 
table  is  subject  to  great  strains  caused  by 
the  rapid  rotation  of  the  table  and  the  pull 
of  the  grinding  and  polishing  means  as  well 
as  the  tendency  of  centrifugal  force  to  cause 
30  the  plate  to  slip  off  the  table. 

It  has  been  found  that  smaller  plates  ad¬ 
here  to  the  fables  better  than  the  larger  ones 
and  that  in  the  smaller  plates  substantially 
all  of  the  plaster  bonding  them  to  the  table 
35  has  “set”  while  in  the  larger  ones  the  plaster 
near  the  center  at  a  distance  from  the  edge 
remains  damp.  The  “setting”  or  hardening 
of  the  plaster  creates  the  bond  between  the 
plate  and  table  and  is  caused  by  the  evapora- 
*40  tion  of  the  moisture  present  when  the  plaster 
is  applied  in  plastic  condition  upon  the  table 
and  the  plate  laid  thereover. 

It  is  an  object  of  this  invention  to  pro¬ 
duce  a  table  on  which  all  of  the  plaster  will 
*5  “set”  irrespective  of  the  size  of  the  plate  and 
form  a  positive  bond  throughout  the  entire 
extent  of  the  surface  of  the  plate  in  contact 
therewith. 

With  this  and  other  objects  in  view  ref- 
50  erence  is  made  to  the  accompanying  sheet  of 
drawing  which  illustrates  an  embodiment 
of  this  invention,  however  it  is  understood 
that  minor  detail  changes  may  be  made 
thereto  without  departing  from  "the  scope  of 
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the  invention,  wherever  it  is  desired  to  hold  w 
a  plate  by  a  cementitious  material  upon  a 
flat  supporting  surface. 

In  the  drawings : 

Figure  1  illustrates  a  fragmentary  top 
plan  View  of  a  form  of  plate  glass  grinding  60 
and  polishingHable  constructed  in  accord¬ 
ance  with  this  invention  with  a  plate  of  glass 
thereon.  . 

Figure  2  is  an  enlarged  fragmentary  view 
in  section  through  the  table,  plaster  and  68 
plate  thereon,  taken  on  the  line  2 — 2  Fig¬ 
ure  1. 

The  embodiment  of  this  invention  as  il¬ 
lustrated  includes  a  grinding  and  polishing 
table  1  of  cast  iron  with  a  flat  upper  surface  70 
and  strengthening  ribs  on  the  under  side 
with  means  for  supporting  it  for  rotation. 

The  plaster  2  is  spread  over  the  flat  surface 
and  while  plastic  the  plate  3  is  laid  thereon. 

The  “setting”  of  the  plaster  bonds  the  plate  78 
to  the  table.  The  “setting”  is  caused  by  the 
evaporation  of  the  excess  moisture  in  the 
plaster  which  first  occurs  around  the  edge 
of  the  plate  and  as  this  is  the  only  place 
air  can  come  in  contact  with  the  moist  80 
plaster  between  the  table  and  plate  the  proc¬ 
ess  of  evaporation  is  not  only  very  slow  but 
as  a  rule  will  not  extend  more  than  eighteen 
inches  from  the  edges  on  a  plate  approxi¬ 
mately  six  feet  square,  leaving  the  remain-  85 
ing  plaster  in  a  more  or  less  moist  and  plas¬ 
tic  condition  without  the  bonding  property 
of  the  “set”  plaster.  To  overcome  this  ob¬ 
jection  and  insure  the  complete  evaporation 
of  the  moisture  throughout  the  plaster  80 
under  the  plate  and  cause  the  plaster  to  “set” 
and  bond  the  entire  surface  of  the  plate  to 
the  table,  a  plurality  of  apertures  4  are  pro¬ 
vided  through  the  body  of  the  table,  prefer¬ 
ably  tapering  in  form  with  the  greatest  di-  85 
mension  at  the  upper  surface  of  the  table. 

It  is  preferable  to  arrange  these  apertures  at 
regular  intervals  apart  throughout  the  sur¬ 
face  of  the  table.  When  the  plaster  is 
spread  upon  the  table  the  apertures  will  be  100 
filled  and  the  plastic  material  retained  there¬ 
in  as  the  openings  are  frusto-conical  in 
shape. 

With  a  table  constructed  with  these  aper¬ 
tures  no  matter  whether  one  or  many  plates  105 
are  laid  upon  the  plastic  bed  all  of  the 
covered  plaster  will  be  able  to  “set”  as  the 
excess  moisture  will  not  only  evaporate  at 
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the  edges  of  the  plates  but  also  through  the 
plaster  filled  apertures.  After  the  aper¬ 
tures  are  initially  filled  it  is  not  necessary 
to  remove  the  “set”  plaster  therefrom  when 
5  preparing  the  table  to  receive  other  plates 
of  glass  as  the  uset”  plaster  therein  is  porous 
and  will  absorb  moisture  from  the  moist 
plastic  plaster  when  laid  thereover,  and  the 
moisture  so  absorbed  will  evaporate  through 
io  the  lower  opening  in  the  table. 

The  tables  used  for  this  purpose  are  of 
various  dimensions,  some  with  a  diameter  of 
over  thirty  feet  and  approximately  one  inch 
in  thickness.  In  the  latter  size  table  it  is 
15  preferable  to  make  the  aperture  4  five- 
eighths  of  an  inch  in  diameter  on  the  upper 
surface  of  the  table  tapering  to  one  naif 
inch  diameter  on  the  under  side  and  spaced 
one-eighth  inch  centers. 

20  What  I  claim  is: 

1.  The  method  of  preparing  plates  of 
glass  for  grinding  and  polishing  consisting 
in  applying  upon  a  flat  table  having  a  plu¬ 


rality  of  tapered , apertures  therethrough  a 
layer  of  plaster  in  a  plastic  condition  which  25 
plaster  fills  the  apertures  and  presents  an 
even  upper  surface,  placing  the  plate  of 
glass  to  be  treated  upon  the  upper  surface 
of  the  plastic  layer  and  allowing  the  plastic 
layer  to  dry  and  set,  adhering  evenly  to  30 
the  table  and  under  side  of  the  plate  of 
glass,  the  excess  moisture  of  the  plastic  layer 
evaporating  uniformly  through  the  plu¬ 
rality  of  apertures  in  the  table. 

2.  The  method  of  preparing  plates  of  35 
glass  for  grinding  and  polishing  which  con¬ 
sists  in  applying  a  layer  of  plaster  in  a 
plastic  state  upon  a  flat  table  having  a  plu¬ 
rality  of  holes  therethrough,  in  placing  a 
plate  of  glass  upon  the  surface  of  the  plaster  40 
and  allowing  the  layer  to  dry  and  set,  ad¬ 
hering  to  the  table  and  the  under  side  of  the 
glass,  the  holes  being  spaced  to  expose  the 
plaster  at  intervals  so  it  will  dry  and  set  • 
uniformlv. 

JOHN  W.  BUTLER. 
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UNITED  STATES  PATENT  OFFICE. 


CLARENCE  W.  UTZMAN,  OF  CHICAGO,  ILLINOIS,  ASSIGNOR  TO  UNITED  STATES  GYPSUM 
COMPANY,  OP  CHICAGO,  ILLINOIS,  A  CORPORATION  OF  ILLINOIS. 

WALL  CONSTRUCTION. 

Application  Hied  November  26,  1923  Serial  No.  676£03. 

To  aR  whom  it  may  concern:  resisting  qualities  than  the  metal  backing 

Be  it  known  that  I,  Clarence  W.  Utz-  construction,  and  another  advantage  is  that 
man,  a  citizen  of  the  United  States,  resid-  the  fire  resisting  backing  and  plaster  wall¬ 
ing  at  Chicago,  in  the  county  of  Cook  and  boards  contemplated  in  this  invention  may 
5  State  of  Illinois,  have  invented  new  and  use-  both  be  sawed  and  fitted  in  the  same  manner  55 
ful  Improvements  in  Wall  Constructions,  as  the  wooden  construction  herebefore  men- 
of  which  the  following  is  a  specification.  tioned. 

This  invention  relates  to  improvements  This  invention  contemplates  the  use  of  • 
in  building  construction  and  more  particu-  gypsum  lumber  for  the  backing  of  wall- 
10  larly  to  the  manner  and  material  used  in  board  the  nature  of  which  board  will  per-  60 
erecting  a  fire  resisting  wall  construction,  mit  the  accomplishment  of  the  above  de- 
Iii  erecting  side  walls,  ceilings  and  par-  scribed  objects.  The  gypsum  lumber  herein 
titions,  it  has  been  customary  to  provide  referred  to  is  preferably  a  reinforced  gyp- 
wooden  studs  as  a  backing  for  the  nailing  sum  body  having  a  fibrous  covering  bonded 
15  of  wooden  or  expanded  metal  laths  over  thereto,  although  the  reinforcement  may  be  65 
which  a  coating  of  wall  plaster  is  applied,  omitted  or  the  covering  omitted  without 
Metal  angle  irons,  such  as  channel  irons,  departing  from  the  scope  of  this  invention, 
have  been  substituted  for  the  metal  studs  The  gypsum  lumber,  as  above  described, 
with  plaster  boards  or  expanded  metal  laths  possesses  greater  fire  resisting  qualities  than 
20  secured  thereto  by  clips,  or  otherwise,  and  metal  channel  iron  backing  on  account  of  its  70 
then  covered  with  wall  plaster  in  erecting  low  conductivity,  and  it  will  take  a  greater 
walls  that  will  possess  greater  fire  resisting  degree  of  heat  to  reduce  its  strength  and 
qualities  than  tne  wooden  stud  and  wooden  •  shape  than  the  degree  of  heat  necessary  to 
lath  walls,  for  with  the  use  of  wood  it  takes  cause  the  metal  backing  to  deform  or  buckle. 

25  a  less  degree  of  heat  penetration  to  char  Furthermore,  while  gypsum  dumber  will  re-  7‘ 
and  finally  ignite  the  wood  laths  and  studs  tain  the  usual .  nails  necessary  to  hold  plas- 
than  it  does  to  cause  the  metal  studs  to  de-  ter  wallboard  in  place  upon  wooden  stud- 
form  and  buckle.  ding,  the  gypsum  lumber  being  of  the  same 

It  is  an  object  of  this  invention  to  provide  material  as  plaster  wallboard  will  allow  of 
80  a  wall  construction  that  will  be  even  more  a  cementing  or  attaching  of  the  two  together  80 
fire  resisting  than  the  metal  backing  con-,  by  an  adhesive  which  will  unite  the  con¬ 
struction  by  the  employment  of  a  backing  tacting  surfaces  so  that  substantially  a 
of  greater  fire  resisting  property  than  un-  monolithic  surface  of  wall  will  be  provided, 
covered  metal  and  securing  thereto  plaster  It  being  impractical  to  bring  the  adjacent 
*5  wallboards  in  lieu  of  lath  and  plaster  and  •  wallboards  close  enough  together  in  erect-  85 
at  the  same  time  provide  a  positive  means  ing  to  prevent  cracks  or  openings  between 
of  securing  the  parts  together  in  such  a  .their  edges,  on  account  of  the  unevenness 
manner  as  to  form  substantially  a  mono-  of  the  manufactured  articles,  it  has  been 
lithic  wall  surface  not  defaced  by  the  customary  to  fill  such  cracks  or  openings 
4®  small  hair  line  cracks,  known  as  amap  with  a  filler  known  as  “finisher”  or  “crack 
cracks,”  usually  appearing  in  walls  em-  filler”  but  with  the  wooden  or  metal  back- 
ploying  plaster  wall  boards  in  the  place  of  ing  such  crack  filler  or  finisher  being  ex  ¬ 
lath  and  plaster.  posed  to  the  air  on  both  sides  of  the  crack 

The  advantages  of  such  a  wall  construe-  will  dry  out  from  both  sides  in  setting  and 
45  tion  are  obvious,  for  not  only  is  a  uniform  leave  a  line  of  demarkation  where  the  crack  0,) 
flat  unbroken  and  unmarred  monolithic  wall  occurs  but  when  the  bottom  of  the  crack  or 
surface  presented  without  the  time  and  la-  opening  is  sealed  by  the  gypsum .  lumber 
bor  of  applying  the  customary  coating  of  stud  or  the  same  material  as  the  edges  of 
wall  plaster  but  it  also  will  provide  a  wall,  the  wallboard  the  crack  filler  or  finisher 
60  ceiling  or  partition  of  much  greater  fire  dries  evenly  and.  continues  a  smooth  surface  100 
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from  one  board  to  £he  other.  The  hair  line 
or  map  cracks  in  the  crack  filler  between 
wallboards  nailed  on  wooden  studs  are 
caused  by  the  pulling  apart  of  the  boards, 

5  however  small  the  motion  may  be,  from 
many  causes,  as  the  nails  will  bend  or  the 
wood  expand  or  twist  but  when  the  boards 
are  united  surface  to  surface  with  the  stud 
by  an  adhesive  such  small  movement  is 
10  prevented. 

While  the  preferred  form  of  this  inven¬ 
tion  is  illustrated  upon  the  accompanying 
drawing  yet  minor  detail  changes  may  be 
made  without  departing  from  the  scope 
15  thereof. 

In  the  drawings:  . 

Figure  1  is  a  view  in  front,  elevation  of  a 
part  of  a  wall  constructed  in  accordance 
with  this  invention,  with  parts  broken  away. 
20  Figure  2  is  a  top  plan  view  of  Figure  1. 

Figure  3  is  a  similar  view  of  a  modified 
form  of  this  invention. 

•  Figure  4  is  a  view  in  side  elevation  of 
Figure  1  in  course  of  construction  in  which 
25  one  board  has  been  placed  in  position  upon 
the  stud. 

In  the  embodiment  of  this  invention  as 
illustrated  the  gypsum  lumber  stud  is  of 
the  same  shape  and  dimensions  as  the  cus- 
30  tomary  wooden  Stud  or  backing  and  may  be 
secured  in  position  in  the  same  manner  as 
the  wooden  backing.  In  this  form  the  gyp¬ 
sum  stud  is  shown  as  comprising  a  body  1 
of  gypsum  having  a  paper  covering  2,  of  the 
35  same  character  as  plaster  wallboard  cover¬ 
ing,  bonded  thereto.  The  plaster  wallboards 
3  and  4  are  of  the  type  having  gypsum  body 
with  paper  covering  upon  both  side  faces 
and  passing  over  the  longitudinal  abutting 
40  edges  of  each  board. 

In  erecting  the  wall,  Ceiling  or  partition  in 
accordance  with  this  invention  the  gypsum 
lumber  having  been  secured  in  place,  the 
surface  of  the  lumber  over  which  the  plaster 
45  wallboard  is  to  be  placed  is  covered  with  a 
coating  5  of  adhesive,  such  as  flour  paste, 
silicate  of  soda,  glue  or  any  other  desirable 
adhesive  which  will  unite  the  paper  of  the 
stud  to  the  paper  of  the  wallboard.  The 
50  wallboards  are  then  placed  thereover  in  the 
usual  manner  and  the  surface  of  the  wall- 
board  is  held  in  close  engagement  with  the 
adhesive  by  nailing  the  wallboard  thereto  so 
that  the  drying  of  the  adhesive  will  bond 
55  the  stud  and  wallboard  throughout  their 
contacting  surfaces  and  form  an  air  tight 
backing  between  the  abutting  edges  of  the 
adjacent  wallboards.  Heretofore  it  has 
been  customary  to  arrange  the  spacing  of 
00  the  studding  forming  the  backing  for  wall- 
boards  so  that  the  edges  of  the  adjacent 
boards  come  together  over  a  stud  with  one 
or  more  studs  in  between  and  nail  the  wall- 
board  to  the  stud  about  each  adjacent  edge 
w  with  nails  closely  spaced,  for  example  about 


three  inches  apart,  and  to  the  intermediat! 
stud  or  studs  at  a  greater  distance,  for  ex! 
ample  about  nine  inches  apart. 

It  has  been  found  that  it  is  not  necessa  . 
to  apply  the  adhesive  to  the  intermediat 
studs  and  that  a  greater  spacing  of  the  nail: 
along  the  adjacent  boards,  about  that  of  th 
customary  spacing  on  the  intermedia 
studs,  is  sufficient  to  hold  the  edges  in  con¬ 
tact  with  the  adhesive  so  that  a  complete1 
bond  will  be  formed  throughout  their 
length. 

On  account  of  the  small  irregularities  in 
the  edges  of  wallboards  it  has  been  found 
advisable  to  space  the  abutting  edges  of  ad¬ 
jacent  boards  a  small  distance  apart  and 
fill  the  aperture  so  formed  with  a  substance 
similar  to  the  plaster  body  combined  with  an 
adhesive  which  is  smoothed  over  in  the 
plane  of  the  flat  surfaces  of  the  boards  and 
may  be  covered  with  the  decorating  medium 
applied  to  the  exposed  surface  of  the  wall  or 
ceiling  without  indicating  its  presence. 
However  such  crack  filler  or  finisher  ordi¬ 
narily  dries  out  from  both  sides  of  the  crack 
and  causes  a  slight  depression  along  the  line 
of  the  adjoining  boards  and  during  settling 
or  vibration  of  the  building  or  upon  the  ex¬ 
pansion  or  contraction  of  the  wooden  back¬ 
ing,  form  fine  hair  line  or  map  cracks  be¬ 
tween  the  boards.  In  the  wall  as  erected  in 
accordance  .  with  this  invention  when  the 
crack  filler  or  finisher  6  is  applied -between 
the  boards  (the  distance  between  the  boards 
in  Figures  1  and  2  is  exaggerated),  the 
boards  being  bonded  to  the  gypsum  lumber 
forming  an  air  tight  joint,  only  the  outer 
surface  of  the  crack  filler  or  finisher  is  in 
contact  with  the  atmosphere  and  will  dry 
from  that  side  only  and  may  be  readily  ap¬ 
plied  in  such  quantity  that  it  will  dry  out 
with  its  surface  in  line  with  the  surfaces  of 
the  adjoining  boards  and  when  the  boards 
are  decorated  its  presence  will  not  be  dis- 
cernable. 

Furthermore,  the  entire  margins  of  the 
adjoining  edges  being  bonded  throughout, 
to  the  same  gypsum  lumber  backing  and  to 
each  other  vibrations  or  other  slight  move¬ 
ments  of  the  building  can  not  impart  slid-  115 
ing  movements  of  the  adjoining  boards  over 
the  backing,  such  movements  being  the  cause 
of  map  cracks,  the  finisher  or  crack  filler  will 
not  show  the  hair  line  cracks  as  in  other 
constructions,  in  fact  the  wall,  ceiling,  or  120 
partition  constructed  in  accordance  with  this 
invention  presents  to  the  interior  of  the  room 
substantially  a  monolithic  surface. 

Figure  3  illustrates  another  form  of  this 
invention  particularly  adapted  for  the  erec-  125 
tion  of  partitions  in  which  the  gypsum  lum¬ 
ber  is  provided  with  depressions  7,  slightly 
greater  in  depth  than  the  thickness  of  the 
wallboard  to  be  applied,  arranged  along  the 
opposite  edges  of  the  opposite  sides,  as 
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shown,  so  that  a  portion  8  of  the  gypsum 
lumber  will  enter  between  the  adjacent  edges 
of  the  boards  and  separate  the  edges  from 
each  other.  In  this  case  the  adhesive  5  is 
5  applied  to  both  surfaces  of  each  depression 
and  the  boards  applied  and  held  in  contact 
with  both  surfaces  of  each  depression  by 
spaced  apart,  nails,  as  shown,  the  boards  3 
and  4  being  applied  on  one  side  and  the 
10  boards  9  and  10  Deing  applied  ofl  the  oppo¬ 
site  side  of  the  stud.  The  depth  of  the  de¬ 
pressions  are  such  that  when  tne  under  sides 
of  the  boards  therein  are  bonded  to  the  gyp¬ 
sum  stud  by  the  adhesive  their  outer  sur- 
15  faces  will  be  in  line  with  the  surface  of  the 
interposed  portion  8  of  the  stud  and  with 
each  other.  In  case  of  irregularities  in  the . 
widths  of  the  boards  or  gypsum  studs  caus¬ 
ing  a  gap  between  the  edges  of  the  boards 
20  and  side  walls  of  the  depression  not  filled 
by  the  adhesive  crack  filler  or  finisher  may 
be  employed -in  the  same  manner  as  above 
described  or  it  may  be  desirable  to  ajrange 
the  spacing  of  the  gypsum  lumber  so  that 
25  such  a  gap  will  customary  occur  and  will  be 
customary  filled  by  the  finisher  or  crack 
filler  which  in  this  construction  will  act  in 
the  same  manner  as  in  the  construction  here¬ 
tofore  described. 

30  In  carrying  out  this  invention  it  is  not 
necessary  that  the  plaster  wallboards  are  of 
the  bound  edge  type  nor  is  it  necessary  that 
they  be  covered  with  fibrous  material.  A 
suitable  adhesive  may  be  applied  to  the 
35  fibrous  covered  stud  to  bond  tne  margins  of 
the  uncovered  plaster  boards  thereto  and  the 
finisher  will  bond  raw  plaster  edges  to  each 
other  in  the  same  manner  on  the  bound 
edges.  Neither  is  it  necessary  that  the  gyp- 
40  sum  lumber  be  provided  with  a  fibrous  cov¬ 
ering  for  the  same  reason.  It  being  under¬ 
stood  that  any  construction  whereby  the 
hacking  for  walls,  ceilings,  partitions  or  the 
like  may  be  glued-,  cemented  or  otherwise 
45  form  an  air  tight  permanent  jointure  to  the 
composition  or  other  boards  attached  thereto 
and  the  abutting  edges  of  such  boards  be 
bonded  to  each  other  so  that  the  wall,  ceil¬ 
ing  or  partition  or  the  like  when  so  erected 
50  will  present  substantially  a  monolithic  sur¬ 
face  is  included  within  the  scope  of  this  in¬ 
vention. 

This  invention  also  contemplates  the  ap¬ 
plication  of  expanded  metal  lath  to  the  gyp- 
55  sum  lumber  backing  and  covering  the  lath 
with  wall  plaster  which  plaster  will  bond 
the  metal  lath  to  the  gypsum  studs  at  the 
time  it  embeds  the  metal  lath  and  forms 
therewith  substantially  a  monolithic  wall 
oo  construction  presenting  an  unbroken  wall 
surface.  A  wall,  ceiling  or  partition  so  con¬ 
structed  will  be  more  fire  resisting  than 
metal  lath  with  metal  angle  iron  backing,  or 
plasterboard  with  metal  angle  backing,  cov- 
05  ered  with  wall  plaster  and  even  more  fire- 


resisting  than  a  similar  construction  employ¬ 
ing  plaster  wallboard  and  gypsum  lumber 
backing,  as  herein  described.  On  account  of 
the  low  conductivity  of  the  gyps11111  ^ 
gypsum  lumber  withstanding  a  greater  de-  7° 
gree  of  heat  before  it  disintegrates  and  fails 
under  the  stresses  and  strains  to  which  it  is 
normally  subjected  in  its  erected  position 
than  the  degree  of  heat  that  will  cause  the 
metal  backing  to  deform,  buckle  or  fail,  and  75 
as  this  gypsum  lumber  when  taken  in  com¬ 
bination  with  metal  lath,  in  which  the  metal 
of  the  lath  is  under  different  stresses  .and 
strains  than  the  backing,  and  to  which  the 
plaster  when  applied  forms  a  mechanical  80 
key  holding  the  wall  in  place,  when  subjected 
to  excessive  heat  will  exist  for  a  longer  time 
without  disintegrating  than  plaster  board 
plastered  over  or  plaster  wallboard  without 
a  coating  and  will  therefore  provide  a  more  85 
fire-resisting  wall  than  the  other  forms  de¬ 
scribed. 

What  I  claim  is : — 

1.  A  fire  resisting  wall  comprising  a  back¬ 
ing  of  gypsum  lumber,  an  adhesive  thereon  00 
and  wall  sections  secured  to  the  lumber  con¬ 
tacting  with  the  adhesive  and  bonded  there¬ 
by  to  the  lumber. 

2.  A  fire  resisting  wall  comprising  a  back¬ 
ing  of  gypsum  lumber,  an  adhesive  applied  ®5 
thereon,  wall  sections  held  thereagainst  and 
bonded  to  the  lumber,  and  means  applied 
between  the  abutting  edges  to  the  sections 
bonding  them  to  each  other. 

3.  A  fire  resisting  wall  comprising  a  back- 
ing  of  gypsum  .lumber,  an  adhesive  applied 
thereon,  wall  sections  of  fire  resisting  mate¬ 
rial  having  their  adjacent  edges  laying  over 
the  gypsum  lumber,  contacting  with  the  ad¬ 
hesive  thereon  and  bonded  by  the  adhesive  105 
to  said  lumber. 

4.  A  fire  resisting  wall  comprising  a  back¬ 
ing  of  gypsum  lumber,  fire  resisting  wall 
sections  having  their  abutting  edges  laying 
over  said  backing,  an  adhesive  between  the  HO 
lumber  and  sections  bonding  one  to  the 
other,  and  means  between  the  abutting  edges 

of  the  sections  contacting  therewith  and 
with  the  adhesive  covered  lumber  therebe¬ 
tween  bonding  the  edges  to  each  other  and  115 
to  the  lumber  thereby  presenting  a  wall  sur¬ 
face  substantially  monolithic  in  structure. 

5.  A  fire  resisting  wail  construction  hav¬ 
ing  a  fire  resisting  backing  comprising 
gypsum  lumber  studs  and  gypsum  wall-  120 
board  sections  with  their  abutting  edges  lay¬ 
ing  over  the  studs2  an  adhesive  between  tne 
studs  and  contacting  portions  of  the  wall 
sections  bonding  them  to  the  studs  and 
gypsum  filler  between  the  abutting  edges  of  125 
the  wallboards  bonding  said  edges  to  each 
other  and  bonding  to  tne  stud  presenting  a 
monolithic  wall  surface. 

6.  A  fire;  resisting  wall  construction  hav¬ 
ing  a  fire  resisting  backing  comprising  iso 
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gypsum  lumber  and  studs  and  gypsum  wall 
board  sections  with  their  contiguous  edges 
laying  over  the  studs,  said  studs  having  de¬ 
pressions  to  receive  the  said  edges  of  the 
contiguous  boards  aligning  the  outer  sur¬ 
faces  of  the  said  boards  and  projecting  por¬ 
tion  of  the  stud,  an  adhesive  between  the 
studs  and  contacting  portions  of  the  wall 


sections  bonding  them  . to  the  studs,  and  be¬ 
tween  the  contiguous  edges  of  the  wall-  10 
boards  and  projections  of  the  studs  bonding 
the  margins  and  edges  of  said  w allboards  to 
the  studs  presenting  a.  monolithic  wall 
surface. 


CLARENCE  W.  UTZMAN. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  George  P.  Lehn,  a 
citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State 
5  of  Illinois,  have  invented  new'  and  useful 
Improvements  in  Roofs,  of  which  the  fol¬ 
lowing  is  a  specification. 

This  invention  relates  to  improvements 
in  roofs  or  floors  for  buildings  of  any  char- 
10  acter  and  more  particularly  to  a  light 
weight,  non-conductive  roof  of  plastic  ma¬ 
terial  poured  upon  an  inexpensive  easily 
erected  frame  to  form  a  reinforced  mono¬ 
lithic  structure. 

15  The  lightness  and  non-conductivity  of  cal¬ 
cined  gypsum  has  long  been  recognized  and 
heretofore  has  been  employed  in  poured 
roofs  and  floors  to  form  a  monolithic  struc¬ 
ture.  Its  ability  to  bend  to  the  paper  cover- 
20  ing  of  plaster  board  has  also  been  utilized 
in  such  roof  construction  by  employing 
plaster  boards  of  that  type  for  centering  in 
which  the  plaster  boards  become  the  under 
surface  of  the  roof  or  floor. 

25  It  is  an  object  of  this  invention  to  pro¬ 
vide  a  simple,  easily  erected  and  inexpensive 
roof  or  floor  of  this  character  in  which  re¬ 
inforced  plaster  boards  form  a  part  to  add 
to  the  strength  of  the  roof  and  assist  in 
:.o  its  rapid  erection. 

With  this  and  other  objects  in  view  refer¬ 
ence  is  made  to  the  accompanying  sheet  of 
drawing  illustrating  one  form  of  this  in¬ 
vention,  yet  it  is  to  be  understood  that  minor 
35  detail  changes  rnav  be  made  therein  without 

o  v 

departing  from  the  scope  thereof. 

In  the  drawing: 

Figure  1  is  a  view  in  perspective  of  a 
roof  or  floor  constructed  in  accordance  with 
40  this  invention  before  the  plastic  body  is 
poured  thereon. 

Figure  2  is  a  fragmentarv  view  in  vertical 
section  through  the  completed  root  or  floor 
parallel  to  the  sub-purlins. 

45  Figure  3  is  a  fragmentarv  view  in  ver¬ 
tical  section  at  right  angles  to  Figure  2. 

This  improved  roof  or  floor  construction 
includes  the  usual  purlins  1,  preferably  of 
channel  iron,  with  sub-purlins  2.  preferably 
50  of  light  weight  railroad  rails,  laid  there- 
across  and  at  right  angles  thereto,  with  plas¬ 
ter  hoards  3  between  the  sub-purlins  sup¬ 
port  ed  upon  the  base  flanges  of  the  rails  which 
will  support  the  plastic  body  when  poured 


thereover  and  become  an  integral  part  there-  M 
of  when  set. 

The  plaster  boards  are  provided  with  one 
or  more  strengthening  or  reinforcing  mem¬ 
bers  4  secured  thereto  arranged  at  right 
angles  to  the  sub-purlins  which  reinforce- 
ments  preferably  extend  above  the  sub-pur¬ 
lins  and  perform  an  additional  function,  as 
hereinafter  described.  A  reinforcing  fabric 
5,  preferably  a  spot  welded  wire  mesh,  is 
laid  across  the  sub-purlins  with  the  strands  w 
cut  to  allow  the  fabric  to  drop  or  sag  toward 
the  plaster  board  on  each  side  of  the  rein¬ 
forcements  4  and  may  be  in  a  single  sheet 
or  made  up  of  overlapping  sections. 

While  this  construction  may  be  applied  to  70 
floors  as  well  as  roofs,  it  is  particularly 
adapted  to  the  erection  of  roofs  and  more 
particularly  to  roofs  with  a  sharp  incline. 

It  is  customary  to  erect  the  purlins  in  roofs 
extending  from  the  ridge  of  the  roof  to  the  78 
eaves  with  the  sub-purlins  supported  there¬ 
on  and  laid  thereon  parallel  to  the  eaves. 
The  plaster  board  which  is  laid  between  the 
sub-purlins  and  which  is  supported  upon 
the  base  flanges  thereof  is  made  commercial-  p0 
ly  in  32  inch  and  48  inch  widths  and  is  ob¬ 
tainable  in  any  desired  lengths. 

It  is  contemplated  in  this  invention  to 
provide  the  plaster  boards  of  sufficient  length 
so  that  they  will  span  the  distance  between  85 
purlins  with  their  abutting  edges  meeting 
at  the  center  lines  of  the  purlins,  thereby 
presenting  a  continuous  surface  on  the  un¬ 
derside  above  the  purlins  and  between  the 
sub-purlins.  With  plaster  boards  of  such  ®° 
dimensions  there  is  a  possibility  that  the 
weight  of  the  body  6  when  poured  there¬ 
over  will  cause  the  boards  to  sag  or  become 
depressed  between  the  supported  edges  be¬ 
fore  the  body  sets.  To  prevent  such  a  pos-  w 
sibility  the  strengthening  or  reinforcing 
members  4  are  provided.  While  these  mem¬ 
bers  may  be  of  any  material  and  dimensions 
as  long  as  they  span  the  distance  between 
the  sub-purlins  and  are  secured  to  the  plas¬ 
ter  board,  it  is  preferable  to  form  them  of 
wood,  of  the  same  length  as  the  width  of  the 
board  or  where  rail  sub-purlins  are  em¬ 
ployed  of  lengths  equaling  the  distance  be- 
tween  the  balls  of  the  rails  when  in  place 
and  of  a  height  above  the  board  when  in 
place  to  extend  as  high  as  or  a  little  above 
the  tops  of  the  sub-purlins.  One  or  more 
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of  such  memoers  may  .  be  ^secured  to  each  the  spacing  members  of  the  boards  which  j 
board  preferably  by  nails  <  driven  through  are  entirely  covered  by  the  body  with  their  j 
the  board  into  the  member.  ends  supported  by  the  metal  fabric  rein- 

TThile  it  is  at  present  the  custom  to  space  forcement.  A  roof  or  floor  covering  8,  of 
5  the  sub-purlins  at.  distances  equaling  the  any  desired  material,  is  then  applied  to  the  70 
widths  of  commercial  boards  it  may  be  do-  upper  surface  of  the  plastic  body  6. 
sirable  to  increase  the  distance  between  them  The  members  4  may  bo  advantageously 
which  will  necessitate  placing  the  boards  utilized  as  bases  upon  which  to  rest  screeds 
lengthwise  therebetween  and  in  such  cases  used  in  leveling  the  poured  roof  body  as 
10  the  reinforcing  members  are  secured  length-  they  are  of  uniform  distance  above  the  under  75 
wise  of  the  boards  and  are  necessary  in  the  side  of  the  roof  or  floor.  Furthermore  the 
greater  lengths  to  prevent  the  centers  of  members  4  are  of  great  advantage  where  a 
the  boards  from  sagging  or  becoming  de-  wooden  floor  or  slate  roof  covering  is  to  be 
pressed  by  the  weight  of  the  poured  body  applied  to  the  upper  surface  of  the  poured 
15  before  it  sets.  *  body,  as  shown  in  Figure  3.  In  this  case  the  80 

In  roof  constructions  of  this  type  it  is  sleeper  or  railing  strips  9  are  nailed  to  the 
customary  to  begin  at  the  eaves  and  work  to-  upper  surface  of  the  members  and  positively 
ward  the  ridge  and  it  has  been  found  in  secure  the  covering  thereto, 
practice  that,  in  roofs  having  a  steep  incline  What  I  claim  is: 

20  particularly,  the  weight  of  the  sub-purlins  1.  In  a  roof  or  floor  construction,  flanged  86 
and  boards  as  they  are  added  one  above  the  supporting  members,  plaster  boards  sup- 
other  create  such  a  strain  upon  the  boards  ported  upon  the  flanges  of  said  members, 
adjacent  the  eaves  as  to  cause  them  to  de-  reinforcing  members  secured  to  the  plaster 
form.  The  reinforcing  members  secured  to  boards  between  their  edges  extending  be- 
25  the  boards  in  accordance  with  this  inven-  tween  said  supporting  members,  and  a  plas-  00 
tion  also  act  as  spacers  between  the  sub-  tic  body  supported  upon  the  plaster  boards 
purlins.  The  sub-purlins  being  secured  at  and  embedding  the  reinforcing  and  support- 
the  eaves  and  the  next  adjacent  one  being  ing  members. 

laid  approximately  in  position,  the  board  is  2.  In  a  roof  or  floor  construction,  flanged 
50  put  in  position  with  one  edge  supported  supporting  members,  plaster  boards  sup-  05 
upon  the  fixed  sub-purlin  and  the  one  next  ported  upon  the  flanges  of  said  members, 
adjacent  moved  so  that  its  near  flange  will  reinforcing  members  secured  intermediate 
support  the  other  edge  of  the  board  with  the  ends  of  the  plaster  boards  extending  be- 
the  members  secured  transversely  thereto  tween  said  supporting  members  and  with 
35  upon  the  board  contacting  with  the  ball  of  their  ends  supported  upon  the  flanges  there-  100 
the  rails  to  act  as  spacers  therebetween  and  of.  and  a  plastic  body  supported  upon  the 
also  take  up  the  strain  of  the  weight  of  the  plaster  boards  and  embedding  the  reinforc- 
succeeding  lines  of  boards  and  sub-purlins  ing  and  supporting  members, 
as  they  are  laid  in  approaching  the  ridge  of  3.  In  a  roof  or  floor  construction,  flanged 
40  the  roof.  supporting  members,  plaster  boards  sup-  105 

As  seen  in  Figure  1,  after  the  sub-purlins  ported  upon  the  flanges  of  said  members,  re- 
and  boards  are  laid  a  metal  reinforcing  fab-  inforcing  members  secured  to  the  plaster 
ric.  preferably  composed  of  spaced  apart  boards  intermediate  their  length  and  ex- 
strands  of  heavy  wire  spot  welded  to  each  tending  between,  supported  upon  and  en- 
45  other  where  they  cross,  is  laid  over  the  entire  gaging  the  supporting  members  to  hold  110 
structure  which  fabric  is  slitted  to  allow  the  them  in  spaced  relation  to  each  other,  and  a 
board  strengthening  and  spacing  members  plastic  body  supported  upon  the  plaster 
to  enter  therethrough  or  may  i>e  of  such  boards  and  embedding  the  reinforcing  and 
width  to  be  laid  therebetween.  In  either  supporting  members. 

50  case  the  strands  rest  upon  the  balls  of  the  4.  In  a  roof  or  floor  construction,  flanged  115 
rails  and  drop  or  sag  downward  toward  the  supporting  members,  plaster  boards  sup- 
center  of  the  boards  to  form  a  cradle  for  ported  upon  the  flanges  of  said  members,  re- 
the  body  of  the  roof.  The  body  of  plastic  inforcing  members  secured  to  the  plaster 
material,  preferably  calcined  gypsum  mixed  boards  extending  between  and  above  the 
55  with  water,  is  then  poured  over  the  entire  supporting  members,  a  reinforcing  metal  120 
structure  is  supported  upon  the  plaster  fabric  extending  over  the  supporting  mem- 
boards  and  will  surround  the  wire  mesh  and  hers,  and  between  the  reinforcing  members 
embed  the  strengthening  and  spacing  mem-  and  a  plastic  body  bonded  to  the  plaster 
hers  secured  upon  the  boards  and  the  rail  boards,  surrounding  the  reinforcing  fabric 
80  balls  of  the  sub-purlins. .  The  plastic  body  and  embedding  the  reinforcing  and  support-  125 
of  this  material  will  set  quickly  and  adhere  ing  members. 

to  the  upper  surface  of  the  plaster  boards  5.  In  a  roof  or  floor  construction,  flanged 
bending  them  integrally  thereto  and  will  be  supporting  members,  plaster  boards  sup- 
srrengthened  and  reinforced  by  the  wire  ported  upon  the  flanges  of  said  members,  re- 
05  fabric  suspended  over  the  rail  balls  and  by  inforcing  and  spacing  members  secured  to  180 
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the  plaster  boards  intermediate  their  ends 
and  extending  between,  supported  upon  and 
engaging  the  supporting  members,  a  metal 
reinforcing  fabric  extending  over  the  sup- 
5  porting  members  between  the  reinforcing 
and  spacing  members,  and  a  plastic  body 
bonded  to  the  plaster  boards,  surrounding 
the  metal  fabric  and  embedding  the  sup¬ 
porting  members  and  reinforcing  and  spac- 
10  mg  members. 

6.  In  a  roof  or  floor  construction,  flanged 
supporting  members,  plaster  boards  support¬ 
ed  upon  the  flanges  of  said  members,  rein¬ 
forcing  and  spacing  members  secured  to  the 


plaster  boards  extending  between,  supported  15 
upon  and  extending  above  said  support¬ 
ing  members,  a  metal  reinforcing  fabric 
extending  over  the  supporting  members 
between  the  reinforcing  'and  spacing  mem¬ 
bers,  sleepers  resting"  upon  the  upper  20 
edges  of  the  reinforcing  and  spacing 
members  and  secured  thereto,  and  a  plastic 
body  bonded  to  the  plaster  boards,  surround¬ 
ing  the  metal  reinforcing  fabric  and  embed¬ 
ding  the  supporting  members,  the  reinforc-  25 
ing  and  spacing  members  and  the  sleeper. 

GEORGE  P.  LEHN. 
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This  invention  relates  to  improvement  in 
preparing  articles  for  shipment  and  more 
particularly  to  a  plaster  wallboard  package. 

Plaster  wallboard  is  a  fabric  covered  sheet 
5  of  plaster  Usually  %  of  an  inch  thick,  32  to 
.  48  inches  wide  and  cut  in  lengths  up  to  10 
feet  depending  upon  its  use.  It  is  not  al¬ 
ways  possible  in  local  freight  shipments  to 
secure  sufficient  space  in  freight  cars  to  lay 
10  the  boards  flat,  one  on  top  of  another,  on 
the  car  floor,  and  to  be  assured  that  the 
boards  are  delivered  in  perfect  condition  it 
becomes  necessary  to  crate  the  boards  so 
they  may  then  be  set  on  edge  to  save  space 
15  and  the  edges  and  surfaces  be  protected  in 
transportation.  There  are  two  disadvan¬ 
tages  to  such  a  package.  The  material 
making  up  the  crate  is  expensive  and  the 
usual  types  now  in  use  take  up  50  to  150% 
20  more  space  than  the  board  uncrated  would 
occupy. 

It  is  an  object  of  this  invention  to  pro¬ 
vide  a  simple  and  inexpensive  shipping 
package  and  holder  for  wallboard  that  will 
25  give  the  protection  desired  to  the  board; 
that  a  unit  so  constructed  be  sufficiently 
light  for  one  person  to  handle  or  manage 
in  transporting  it;  that  will  serve  equally 
well  the  party  buying  a  small  quantity  of 
30  board  as  the  one  who  buys  by  the  carload; 
that  will  take  up  little  or  no  additional  room 
in  storage  or  in  shipping,  over  that  used  in 
carload  bulk  shipments,  that  can  be  readily 
attached  or  assembled  about  the  wallboard 
35  by  machine  operation ;  that  utilizes  the  basic 
physical  property  of  the  wallboard,  its 
rigidity  and  adaptability,  to  form  the  skele¬ 
ton  for  the  attachment  of  the  holder  there¬ 
to  ;  that  the  weight  of  said  container,  due  to 
40  utilizing  the  physical  properties  of  the  wall- 
board.  is  reduced  to  a  minor  fraction  of  the 
weights  heretofore  found  necessary  in  secur¬ 
ing  the  same  service  results  in  shipping 
crated  or  packaged  wallboard;  that  by  a 
45  novel  arrangement,  the  nails  necessary  for 
the  erection  of  the  board  are  contained  in 


and  mistakes,  reduces  complaints  therefrom  55 
and  renders  a  more  satisfactory  perform¬ 
ance  of  the  product.  With  the  packaging 
of  two  boards  it  is  possible  to  have  the  face 
sides  (the  ones  desired  to  be  kept  free  of 
marks,  stains,  scuffing  or  injury)  held  to-  60 
gether  and  thus  completely  protected  till 
ready  to  erect  on  the  building.  When  de¬ 
sirable  more  than  two  boards  may  be  packed 
in  the  same  way  to  reduce  handling  and  cost 
of  material  for  packing.  The  delivery  to  65 
the  purchaser  with  the  edges  as  true  and  the 
face  sides  as  smooth  and  clean  as  when  made 
at  the  factory  is  one  of  the  main  objects  of 
this  invention  which  at  the  same  time  con¬ 
templates  a  package  in  which  cost  of  mate-  70 
rial,  manual  operation,  weight,  handling, 
and  space  occupied  in  transportation  are 
all  reduced  to  a  minimum. 

With  these  and  other  objects  in  view 
reference  is  made  to  the  accompanying  75 
sheets  of  drawing  illustrating  the  preferred 
forms  of  this  invention,  yet  it  is  to  be  under¬ 
stood  that  minor  detail  changes  may  be 
made  without  departing  from  the  scope 
thereof.  80 

In  the  drawings:  J  ' 

Figure  1  is  a  perspective  view  of  an  em¬ 
bodiment  of  this  invention  showing  the 
shipping  package  in  an  upright  position. 

Figure  2  is  a  view  in  end  elevation  of  a  85 
plurality  of  these  shipping  packages  stand¬ 
ing  in  upright  position  as  they  would  ap¬ 
pear  against  a  storehouse  wall  or  freight 
car  side. 

Figure  3  is  an  enlarged  detail  view  in  90 
transverse  section  illustrating  the  edges  of 
the  wallboards  composing  the  packages  and 
the  holding  strip  therefore. 

Figure  4  is  a  fragmentary  view  in  per¬ 
spective  showing  another  form  of  hoi  ding  95 
strip. 

Figure  5  is  a  similar  view  showing  a 
shipping  package  as  constructed  for  express 
shipments  and  with  a  separate  binding  strip 
on  the  end.  100 


the  holder  when  shipped  and  take  up  no 
outwardly  visible  space  in  said  package. 
The  feature  of  supplying  the  nails  in  the 
50  same  package  with  the  wallboard  insures 
that  the  proper  size,  quality  and  quantity 
of  nails  are  always  on  hand  at  the  place 
where  the  board  is  actually  erected.  This 
is  an  important  feature  as  it  prevents  errors 


Figure  6  is  a  similar  view  of  another  form 
of  construction  for  carrying  the  nails  within 
the  package. 

Figure  7  is  a  similar  view  of  another  form 
showing  the  holding  strip  extended  beyond  105 
the  end  of  the  wallboard  and  having  the 
extended  end  bent  around  and  fastened  to 
the  exterior  end  margins  of  the  wallboard. 


923 


1,724,740 


Figure  8  is  a  similar  view,  of  a  similar  boards  are  covered  and  held  together  by  a 
construction  in  which  the  extended  end  is  holding  strip  3  of  thin  metal  bent  in  the 
bent  around  and  fastened  to  the  side  por-  form  of  a  channel  with  the  side  flanges 
tlons  of  the  holding  strip.  4  engaging  the  outer  margins  of  the  boards. 

5  Figure  9  is  a  view  in  perspective  of  the  The  channels  are  of  sufficient  width  to  slip  70 
end  of  such  holding  strip  before  applica-  over  the  edges  when  the  boards  are  held 
tion.  together  and  to  secure  the  holding  strip  in 

Figure  10  is  a  fragmentary  view  in  per-  place  during  transportation  and  insure  the 
in  ctive  of  another  form  in  which  the  hold-  flanges  4  remaining  in  contact  with  the  outer 
io  ing  st rip  is  extended  beyond  the  end  of  surfaces  of  the  boards,  these  outer  marginal  75 
the  wallboards,  the  central  portion  bent  surfaces  are  treated  with  a  thin  layer  of  any 
down  over  the  end  and  and  the  side  portions  "desirable  adhesive  5.  such  as  silicate  of  soda, 
crimped  back  thereon.  before  the  holding  strips  are  applied. 

Figure  11  is  a  fragmentary  view  of  a  It  has  been  found  that  a  holding  strip 
15  corner  in  perspective  of  another  form  of  this  of  this  character  may  be  made  of  very  thin  80 
invention.  metal  and  will  make  a  shipping  package 

Figure  12  is  a  similar  corner  view  of  an-  protecting  the  longitudinal  edges  and  tak- 
other  form.  ing  up  hardly  any  more  room  in  transporta- 

Figure  13  is  a  view  in  side  elevation  of  tion  when  stood  on  edge,  as  shown  in  Figure 
20  one  end  of  a  form  of  improved  package,  with  2.  than  if  the  holding  strips  were  not  pres-  85 
parts  broken  awav  to  show  another  means  ent.  The  holders  3  are  readily  removed 
for  containing  nails.  when  it  is  desired  to  separate  the  boards  by 

Figure  14  is  a  fragmentary  view  in  per-  inserting  a  dull  knife  blade  or  other  thin 
spective  of  a  corner  of  another  form  of  edged  instrument  under  the  flanges  4  and 
25  package  illustrating  another  manner  in  car-  detaching  them  from  the  board  surfaces  by  80 
rying  nails.  prying  outwardly.  It  has  been  found  that 

Figure  15  is  a  fragmentary  view  in  side  this  can  be  accomplished  with  little  or  no 
elevation  of  a  corner  of  a  form  of  package,  damage  to  the  board  surfaces  when  the  ad- 
showing  a  different  method  of  carrying  nails.  hesive  lias  been  properly  applied  and  it  is 
30  Figures  16,  IT  and  18  are  fragmentary  to  be  noted  that  these  outer  marginal  sur-  85 
perspective  views  of  different  forms  of  pack-  faces  will  ultimately  be  on  the  side  of  the 
age  holding  strips.  wall  next  to  the  studding  when  erected,  so 

Figure  19  is  perspective  view,  with  parts  that  as  long  as  the  longitudinal  edges  are 
broken  away,  of  another  form  of  package  perfect  and  unbroken,  a  slight  defacing  of 
35  including  another  form  of  nail  holding  the  paper  covering  the  sheet  here  and  there  101 
means.  on  the  back  of  the  board  will  not  affect  the 

Figure  20  is  a  view  in  transverse  section  properties  and  appearance  of  the  erected 
through  a  longitudinal  edge  of  the  package  board. 
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illustrated  in  Figure  21  showing  the  tie 
40  band. 

Figure  21  is  a  view  in  perspective  of 
another  form  of  package. 

Figure  22  is  a  similar  view  of  a  modifica¬ 
tion  of  Figure  21. 

45  Figure  23  is  an  enlarged  detail  view  in 


On  account  of  the  size  and  weight  of  plas¬ 
ter  wallboards,  a  shipping  package  made  up  105 
of  two  or  three  l>oards  is  much  more  con¬ 
venient  to  handle  especially  by  one  person 
and  forms  a  rigid  package  for-transporta- 
tion.  Heretofore  it  has  been  customarpto- 
form  a  package  of' five  or  more  wallboards  no 


perspective  of  a  corner  of  Figure  22,  with  to  save  cost  of  material  in  crating;  and  in 
parts  broken  away.  the  endeavor  to  compensate  for  the  space 

Figure  24  is  a  transverse  sectional  view  between  crates  in  shipping,  as  the  strips  of 
through  a  form  of  end  holder  shown  in  Fig-  wood  employed  along  the  sides  in  the  cus- 


50  lire  22  including  nail  pocket.  tomarv  crates  are  approximately  as  thick  as  115 

Figure  25  is  an  enlarged  fragmentary  view  a  wallboard  in  order  that  the  crates  have 
in  perspective  of  a  corner  similar  to  Figure  sufficient  strength  to  protect  the  contents 
23  illustrating  a  modification  thereof.  during  transportation. 

Plaster  board  of  the  dimensions  of  wall-  To  reduce  the  weight  of  the  holder  and 
55  board  is  somewhat  flexible  and  when  a  single  also  to  make  it  more  flexible  in  application,  320 
board  is  lifted  at  one  end  it  will  sag  con-  the  web  joining  the  flanges  4  may  be  pro- 
siderably  in  the  middle  and  therefore  sev-'  vided  with  perforations  5,  as  shown  in  Fig- 
eral  boards  are  combined  face  to  face  in  ure  4. 


this  improved  package.  In  the  embodi- 
60  ment  of  this  invention,  illustrated  in  Figures 
1,  2,  and  3,  two  plaster  wallboards  1  and  2 
are  placed  together  with  the  faces,  which 
will  ’ultimately  form  the  wall  or  decorated 
surface  when  erected,  against  each  other. 
05  The  opposite  longitudinal  edges  of  the 


It  is  readily  seen  from  Figure  2  that  this 
invention  provides  a  shipping  package  that  12? 
conserves  the  space  between  the  side  surfaces 
of  the  wallboards  of  adjacent  packages  and 
there  is  virtually  no  lost  space  between  them 
when  stacked  for  transportation  thereby  al¬ 
lowing  full  utilization  of  the  available  load-  130 
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ing  space  in  the  freight  car,  truck  or  other 
vehicle. 

Should  it  be  desirable  to  protect  the 
transverse  edges  of  the  wallboards  at  the 
5  ends  of  the  package  as  shown  in  Fig.  5  sim¬ 
ilar  holders  6  may  be  applied,  in  the  same 
manner  as  the  longitudinal  holders  3,  with 
the  flanges  7  thereof  contacting  with  the  end 
margins  of  the  outer  boards  and  attached  by 
10  adhesive  thereto  if  desired.  Figure  6  illus¬ 
trates  such  an  end  holder  spaced  apart  from 
the  end  edges  of  the  boards  by  a  plurality 
of  wooden  spacing  blocks  8  which  provide 
vacant  spaces  between  the  holder  6  and  the 
15  said  edges  which  space  may  be  utilized  for 
carrying  nails  of  the  proper  size  and  quality 
for  erecting  the  l>oards.  It  is  immaterial 
how*  many  spacing  blocks  are  so  employed 
and  the  length  or  these  blocks  are  prefer- 
*0  ably  such  that  the  space  or  spaces  between 
them  is  sufficient  to  contain  enough  nails  for 
the  proper  application  of  the  boards.  It  is 
preferable  after  the  nails  have  been  placed 
in  the  space  between  blocks  to  retain  them  in 
26  place  by  placing  a  strip  of  tough  paper 
thereover  and  pasting  the  ends  to  the  blocks. 

When  it  is  desirable  to  protect  the  corners 
where  the  longitudinal  and  end  edges  meet, 
the  holder  3  may  be  of  greater  length  than 
30  tiie  board  and  the  side  flanges  notched  at 
each  corner,  as  shown  in  Figure  T,  so  that 
the  extending  portion  9  may  be  bent  down 
over  the  end  with  the  flanges  10  thereof  en¬ 
gaging  the  end  margins  of  the  outer  boards 
35  and  held  thereagainst  by  an  adhesive  if  de¬ 
sired,  or  the  flanges  4  so  notched  and  cut 
away  to  provide  a  tongue  11,  adapted  when 
the  extending  portion  9  is  bent  over  the  end 
to  engage  in  a  slit  1*2  in  the  flanges  10,  as 
40  shown  in  Figures  8  and  9,  or  the  flanges  4 
may  be  separated  from  the  extension  9  and 
when  the  extension  is  bent  down  over  the 
end  the  extensions  of  the  flanges  4  crimped 
back  to  engage  the  end  covering  extension, 
45  as  shown  in  Figure  10. 

The  forms  of  holders  so  far  illustrated 


50 


and  described  are  particularly  designed  for 
short  hauls  with  little  handling  but  where 
rough  usage  may  be  expected  as  in  long 
hauls  with  many  reshipments  this  invention 
contemplates  further  protection  to  both  the 
longitudinal  and  transverse  edges  and  cor¬ 
ners  of  the  board,  as  illustrated  in  the  fol¬ 
lowing  figures  in  the  drawings. 

In  figure  11,  a  strip  of  wood  13  is  ap- 


55 


and  also  nailed  or  fastened  to  the  strip  13. 

00  A  more  rigid  form  of  holder  3  is  shown 
in  Figure  12  in  which  the  aide  flanges  4  are 
each  provided  with  two  spaced  apart  corru¬ 
gation*  14  fxteiuling*  thro-n^howt  their 
length  and  thi»  flgare  *tue>  shows  an  end 
holder  applied  in  the  satne  manner  as  la 


Figure  5,  over  the  wooden  end  strip  18  and 
the  flanges  7  thereof  nailed  to  the  strip. 

Figure  13  illustrates  a  package  in  which 
the  holder  3  with  flanges  4  is  applied  over 
the  longitudinal  edges  of  the  boards,  as  pre-  70 
viously  described,  and  a  second  similarly 
shaped  holder  15  with  flanges  16  is  applied 
thereover  and  spaced  apart  therefrom  Dy  a 
plurality  of  spacing  blocks  17,  as  shown. 

The  ends  of  the  boards  are  provided  end  75 
strips  13  over  which  the  holder  15  extends 
with  its  flanges  16  nailed  thereto.  The 
spaces  between  the  holders  3  and  15  between 
the  blocks  17  are  provided  for  the  purpose 
of  carrying  the  proper  quantity  and  quality  80 
of  nails  or  other  material  for  the  erection 
of  the  boards,  and  the  portion  of  the  holder 
3  forming  the  lower  wall  of  the  nail  holding 
space  is  slitted  to  form  a  tongue,  preferably 
adjacent  one  of  the  blocks,  which  tongue  85 
may  be  pulled  out  therefrom  for  the  admis¬ 
sion  ana  removal  of  the  nails  and  be  nor¬ 
mally  closed  to  retain  the  nails. 

Figure  14  illustrates  another  form  of  pack¬ 
age  employing  end  pieces  of  wood  adapted  90 
to  hold  nails  for  erecting  the  boards  con¬ 
tained  in  the  package.  This  package  com¬ 
prises  the  longitudinal  edge  metal  holders 
3  and  wooden  end  pieces  13,  the  ends  of 
which  are  embraced  by  the  ends  of  the  metal  95 
holder  3  and  are  secured  thereto.  In  this 
case  the  side  flanges  4  of  the  holder  3  are 
each  provided  with  equally  spaced  parallel 
corrugations  struck  up  from  the  body  of  the 
metal  of  each  flange,  beginning  at  the  ends  100 
of  the  contained  boards  so  that  the  portions 
of  the  flanges  embracing  the  wooden  end 
pieces  are  flat,  and  as  an  additional  strength¬ 
ening  means  for  maintaining  the  flanges 
rigid  metal  wires  18  are  secured  within  the  105 
corrugated  portions.  The  end  strips  are 
embraced  by  thin  metal  holders  19,  similar 
to  holder  3,  having  side  flanges  20  extending 
beyond  the  wood  to  engage  the  margins  (3 
the  ends  of  the  outside  boards,  as  shown.  110 
To  adapt  the  end  pieces  to  carry  nails  a  por¬ 
tion,  or  portions,  is  cut  away  from  the  outer 
surface  of  the  strip  13  in  such  a  manner  that 
the  wall  2i  is  curved  upward  at  each  end 
into  the  outer  surface  of  the  main  body  of  H5 


the  strip.  The  web  of  the  holder  19  joining 
the  flanges  20  is  slitted  at  one  end  of  the 
space  between  the  interior  of  the  holder  and 
cut  out  portion  of  the  wooden  member  13 
to  form  a  tongue  22  which  may  l>e  bent  out  120 

for  the  insertion  and  removal  of  nails  from 

tUei  space  \v-iUun,  Y&tttch  tongue  normally 
lays  nat  with  the  h°lder  ana  may  be  re¬ 
tained  in  place  by  *  paper  sticker,  not 
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engage  the  margins  of  the  outside  boards, 
the  ends  of  the  package  are  constructed 
similarly  to  Figure  14,  except  that  no  nail 
carrier  is  provided  therein,  and  the  wooden 
5  strips  23  extend  between  the  flanges  20  of 
the  end  holder  19  and  are  secured  thereto, 
as  shown.  In  this  case  the  outer  surface  of 
the  strip  23  is  cut  away  to  form  a  nail 
pocket  24.  as  shown,  and  the  outer  covering 
10  portion  of  the  holder  is  slitted,  as  described 
in  relating  to  Figure  14,  for  the  purpose  of 
forming  a  tongue  22  for  the  insertion  and 
removal  of  nails. 

Figures  16,  IT  and  19  illustrate  different 
15  forms  of  holders  that  may  be  employed  in 
securing  the  longitudinal  edges  or  trans¬ 
verse  ends  of  the  packages  herein  described. 
Figure  16  is  the  plain  thin  metal  holder  3 
with  side  flanges  4,  in  Figure  17  this  holder 
20  is  strengthened  by  the  additional  strip  25 
secured  on  the  under  side  of  the  web  be¬ 
tween  the  side  flanges  4  and  each  side  flange 
is  given  more  rigidity  by  the  struck  out 
portion  or  flat  corrugation  26,  while  in  Fig- 
25  ure  18  the  side  flanges  are  strengthened  by 
angular  strips  27  secured  on  the  interior 
thereof  and  by  a  plurality  of  equally  spaced 
apart  outwardly  projecting  corrugations  28. 

Another  form  of  package  is  shown  in 
30  Figure  19  in  which  the  longitudinal  edges 
are  contained  in  a  metal  holder  3  with  side 
flanges  4  embracing  the  margin  of  the  outer 
boards  1  with  one  end  protected  by  the 
wooden  end  strip  13  and  the  other  end  cov- 
35  ered  by  a  metal  tube  29  adapted  to  hold 
nails  or  other  material  with  its  ends  closed 
by  plugs  30  which  are  extended  to  the  cor¬ 
ners  of  the  package  and  enter  between  and 
are  secured  to  extensions  of  the  holder  3,  as 
40  shown. 

A  very  satisfactory  package  to  meet  all 
requirements  is  that  shown  in  Figures  21  to 
25,  inclusive,  and  in  which  both  longitudinal 
edges  and  transverse  ends  are  protected  by 
45  wooden  strips.  In  these  figures  the  wooden 
longitudinal  edge  strips  23  are  corresponding 
in  width  to  the  number  of  wallboards  con¬ 
tained  in  the  package  and  are  of  the  same 
length  as  the  boards.  One  each  side  of  the 
50  strips  23  thin  metal  strips  31,  reinforced  if 
desired,  are  secured  so  as  to  project  there- 
below  to  engage  the  outer  margins  of  the 
edges  of  the  outside  boards  in  the  same  man¬ 
ner  as  the  flanges  4  of  the  holders  3  herebe- 
55  fore  described.  The  wooden  end  pieces  13 
are  of  the  same  width  as  the  longitudinal 
strips  23  and  extend©  ver.  the  ends  of  the  con¬ 
tained  boards.  The  metal  strips  31  are 
brought  over  the  ends  of  the  end  pieces,  pref- 
oo  erably  lapping  each  other,  and  are  secured 
thereto,  as  shown.  In  the  form  shown  in 
Figure  21  it  is  preferable  to  pass  the  metal 
bands  32  about  the  package  adjacent  each 
end  and  a  similar  band  33  about  the  middle, 
65  which  bands  are  drawn  tight  with  the  ends 


secured  preferably  by  spot  welding.  In  Fig¬ 
ure  22,  the  end  strips  13  are  each  provided 
with  thin  metal  members  34  attached  thereto 
and  extending  therebevond  to  engage  the 
outer  end  margins  of  the  outside  boards  of  70 
the  package.  In  this  form  it  is  preferable 
to  form  the  board  engaging  members  34  of 
a  single  strip  of  metal  bent  so  as  to  provide 
a  flat  portion  of  the  width  of  the  boards  to 
be  engaged  with  flanges  depending  therefrom  75 
to  engage  the  outer  surface  of  the  boards 
which  flanges  are  bent  back  upon  themselves 
to  extend  beyond  the  flat  portion  and  em¬ 
brace  the  wooden  end  members  13  and  be 
secured  thereto  as  shown  in  Figure  24.  The  80 
corner  formed  at  the  meeting  of  the  ends  of 
the  longitudinal  and  transverse  end  mem¬ 
bers  is  shown  in  Figures  23  and  25  which 
illustrate  the  flat  portions  of  the  metal  end 
engaging  member  34  extending  beyond  the  85 
end  of  its  woden  strip  13,  bent  back  upon  the 
outer  surface  of  the  end  of  the  longitudinal 
strip  23  and  secured  thereto,  the  ends  of  the  • 
longitudinal  metal  strips  31  are  overlapped 
and  secured  about  the  ends  of  the  end  mem-  90 
ber  13.  With  this  connection  at  the  corners 
the  end  bands  32  may  be  omitted.  Figure 
22  illustrates  the  end  of  the  wooden  longi¬ 
tudinal  member  23  rabetted  out  to  allow  the 
heavier  additional  piece  35  of  the  metal  mem-  95 
ber  34  to  lay  flat  thereon  and  below  the  sur¬ 
face  of  the  remainder  of  these  members. 
Figure  25  shows  an  angular  slit  36  cut  in  the 
end  of  the  wooden  longitudinal  strip  23  ad¬ 
jacent  the  corner  into  -which  the  end  of  the  100 
extension  35  is  inserted  and  held.  In  this 
form  the  portion  35  rests  upon  the  outer  sur¬ 
face  of  the  wooden  longitudinal  member  23 
and  as  this  portion  is  flat  metal  with  both 
ends  fixed  to  the  member  23  it  will  act  as  a  105 
shoe  for  the  end  of  the  side  member  so  that 
one  man  may  place  the  package  on  a  longi¬ 
tudinal  edge  and  slide  it  about  upon  the  shoe 
over  the  warehouse  or  car  floor  in  moving  the 
crate.  In  this  latter  type  a  space  37  may  be  110 
provided  between  the  metal  member  34  and 
woden  end  piece  13  by  cutting  out  a  suffi¬ 
cient  amount  of  the  wood  from  the  under  side 
of  the  end  piece  13,  as  shown  in  dotted  lines 
in  Figure  23,  and  by  slitting  the  flat  metal  115 
portion  over  the  ends  of  the  boards  adjacent 
one  end  of  the  space  37  to  form  a  tongue 
similar  to  the  tongue  22  shown  in  Figure  14 
for  the  insertion  and  removal  of  nails.  It  is 
to  be  understood  that  such  spaces  as  hereto-  120 
fore  described  for  the  carrying  of  nails  may 

be  also  used  to  carry  sufficient  crack  filler  or _ 

joint  finisher  or  other  material  for  the 'erected 
boards  contained  in  the  crate,  it  being  con¬ 
templated  to  provide  one  or  more  spaces  for  125 
nails  and  one  or  more  similar  spaces  for  the 
filler  or  finisher  when  so  desired. 

It  is  also  contemplated,  when  desirable,  to 
encase  or  wrap  the  boards  making  up  the 
package  with  a  paper  or  other  covering  be- 
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fore  the  holding  frame  is  attached.  The  being  provided  with  a  pocket  having  a  clo-  65 
covering  may  be  of  any  desired  material  and  sure  which  may  be  readily  opened, 
may  be  attached  or  folded  about  the  boards  7.  A  package  of  substantially  flat  sheets 
and  free  edges  received  in  any  desirable  man-  of  gypsum  boards  or  the  like  or  similar  size 
5  ner  without  departing  from  the  scope  of  the  and  snape,  comprising  a  plurality  of  such 
invention.  sheets  placed  in  face-to-face  relation  with  70 

What  I  claim  is:  corresponding  edges  in  substantial  align- 

1.  A  wallboard  package  comprising  a  plu-  ment  to  form  a  stack,  and  means  for  securing 
rality  of  boards,  protecting  members  ar-  said  sheets  in  such  aligned  relation  to  form 

10  ranged  along  the  edges  of  said  boards,  hold-  such  package,  said  means  consisting  of  bind¬ 
ing  members  embracing  the  protecting  mem-  ing  members  embracing  edge  portions  of  the  75 
bers  and  margins  of  the  boards,  one  of  said  stack  and  secured  to  the  outwardly  presented 
protecting  members  being  provided  with  a  flat  surfaces  of  said  stack,  said  binding  mem- 
pocket  on  the  side  under  its  holding  member,  bers  being  of  such  thinness  that  the  presence 
15  said  holding  member  being  provided  with  a  thereof  does  not  appreciably  increase  the 
closable  means  of  entrance  into  said  pocket,  thickness  of  the  package  at  the  places  of  ap-  80 

2.  A  wallboard  package  comprising  a  plu-  plication  of  said  members,  said  sheets  and 
rality  of  boards,  holding  members  embrac-  binding  means  constituting  a  finished  com¬ 
ing  the  longitudinal  ana  end  edges  of  the  mercial  package. 

20  boards  and  protecting  members  extending  8.  A  package  of  substantially  flat  sheets 
along  the  edges  of  the  holding  members,  the  of  gypsum  boards  or  the  like  of  similar  size  85 
holding  members  overlapping  the  adjacent  and  shape,  comprising  a  plurality  of  such 
ends  or  the  protecting  members  transverse  sheets  placed  in  face-to-face  relation  with 
thereto.  corresponding  edges  in  substantial  align- 

25  3.  In  a  shipping  package  for  a  bundle  of  ment  to  form  a  stack,  and  means  for  secur- 

wall  boards  placed  face  to  face,  channel-  ing  said  sheets  in  such  aligned  relation  to  80 
shaped  metallic  holders  having  flanges  em-  form  such  package,  said  means  consisting  of 
bracing  the  transverse  and  longitudinal  binding  members  embracing  edge  portions 
edges  of  said  bundle,  a  wooden  frame  strip  of  the  stack  and  adhesively  secured  to  the 
30  embraced  within  the  flanges  of  one  of  said  outwardly  presented  flat  surfaces  of  said 
holders  and  attached  to  the  end  of  an  adja-  stack,  said  binding  members  being  of  such  95 
cent  holder  at  the  corner  of  said  bundle,  thinness  that  the  presence  thereof  does  not 
stiffening  members  formed  in  the  flanges  oi  appreciably  increase  the  thickness  of  the 
a  holder,  the  flanges  of  a  holder  being  re-  package  at  the  places  of  application  of  said 
35  movably  secured  to  the  outer  boards  of  said  members,  said  sheets  and  binding  means  con- 
bundle,  and  a  pocket  formed  adjacent  said  stituting  a  finished  commercial  package.  loo 
frame  strip,  said  pocket  having  a  closable  9.  A  package  of  substantially  flat  sheets 
means  of  entrance.  of  gypsum  boards  or  the  like  of  similar  size 

4.  A  wallboard  package  comprising  a  plu-  and  shape,  comprising  a  plurality  of  such 
40  rality  of  boards,  holding  strips  having  me-  sheets  placed  in  face-to-face  relation  with 

tallic  members  embracing  the  longitudinal  corresponding  edges  in  substantial  align-  105 
edges  of  said  boards,  and  end  members  hav-  ment  to  form  a  stack,  and  means  for  secur¬ 
ing  metallic  strips,  said  holding  strips  and  ing  said  sheets  in  such  aligned  relation  to 
end  members  being  overlapping  so  as  to  form  such  package,  said  means  consisting  of 
45  protect  the  corners  of  the  boards  at  the  inter-  binding  members  embracing  edge  portions 
section  of  the  longitudinal  and  transverse  of  the  stack  and  adhesively  secured  to  mar-  HO 
edges  thereof.  ginal  portions  of  the  outwardly  presented 

5.  A  wallboard  package  comprising  a  plu-  flat  surfaces  of  said  stack,  said  binding  mem- 
rality  of  boards,  holding  members  embracing  bers  being  of  such  thinness  that  the  presence 

50  the  longitudinal  edges  thereof,  protecting  thereof  does  not  appreciably  increase  the 
members  extending  along  the  transverse  thickness  of  the  package  at  the  places  of  ap-  H5 
edges  of  the  boards,  said  holding  members  plication  of  said  members,  said  sheets  and 
and  protecting  members  comprising  portions  binding  means  constituting  a  finished  com- 
which  overlap  and  are  secured  together  at  mercial  package. 

55  the  corners  ox  the  boards  to  protect  the  cor-  •  10.  A  package  of  substantially  flat  sheets 
ners  of  said  boards  during  shipment.  of  gypsum  board  or  the  like  of  similar  size  120 

6.  A  wallboard  package  comprising  a  plu-  and  shape,  comprising  a  plurality  of  such 
rality  of  boards,  holding  members  embrac-  sheets  placed  in  face-to-face  relation  with 
ing  the  longitudinal  edges  thereof,  protect-  corresponding  edges  in  substantial  align- 

60  ing  members  engaging  the  transverse  edges  ment  to  form  a  stack,  and  means  for  securing 
and  secured  at  the  corners  to  the  longitudinal  said  sheets  in  such  aligned  relation  to  form  125 
holding  members,  said  holding  members  em-  such  package,  said  means  consisting  of  bind- 
bracing  the  protecting  members  and  the  ing  members  of  flexible'  material,  of  such 
edges  of  the  board,  said  protecting  members  thinness  that  the  presence  thereof  does  not 
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appreciably  increase  the  thickness  of  the 
package  at  the  places  of  application  of  said 
members,  said  binding  members  embracing 
certain  edges  of  said  stack,  and  having  por- 
5  tions  overlapping  portions  of  opposite  out¬ 
wardly  presented  n$t  surfaces  of  the  stack 
and  secured  by  adhesive  directly  to  said  out¬ 
wardly  presented  surfaces,  whereby  the  por¬ 
tions  of  said  binding  members  overlying  the 


edges  of  the  stack  form  the  only  binding  for  10 
said  edges,  said  binding  members  being  of 
sufficient  strength  to  retain  said  sheets  in 
packaged  relation  against  relative  displace¬ 
ment  in  a  direction  at  right  angles  to  the  flat 
surfaces  thereof,  and  constituting  with  said  is 
sheets,  a  finished  commercial  package. 

CLARENCE  W.  UTZMAN. 
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This  invention  relates  to  improvements  in 
lime  kilns  and  more  particularly  to  a  con¬ 
struction  for  more  rapidly  cooling  the  product 
after  the  burning. 

It  is  customary  to  build  lime  kilns  in  bat¬ 
teries  of  two  or  more  and  in  certain  forms  aft¬ 
er  burning  the  contents  is  discharged  upon 
a  floor  below  the  kiln  and  there  allowed  to 
cool  before  removing.  It  is  an  object  of  this 
10  invention  to  so  construct  a  plurality  of  kilns 
that  discharge  their  burned  contents  upon  an 
inclined  support  thereunder  which  automati¬ 
cally  spreads  the  product  thereover  and  from 
which  it  is  adapted  to  be  easily  .removed  to 
15  a  continuous  conveyor  for  transportation  to 
storage  bins  or  warehouses. 

Heretofore  in  the  type  of  kiln  discharg¬ 
ing  the  burned  lime  upon  the  floor  under  the 
kiln,  the  lime  so  discharged  accumulated  in  a 
20  pyramidal  pile,  the  interior  of  which  cooled 
very  slowly  unless  the  pile  was  manually 
spread  out  upon  the  floor,  in  which  case  an¬ 
other  handling  was  necessary  to  remove  the 
cooled  lime  to  the  bin  or  warehouse.  One  of 
25  the  advantages  of  this  invention  is  that  the 
hot  burned  lime  discharges  upon  a  cooling 
platform  where  it  rapidly  cools  without  han¬ 
dling  and  from  which  it  is  easily  and  with 
little  effort  transferred  to  the  conveyor.  An- 
30  other  advantage  is  where  a  plurality  of  these 
kilns  are  arranged  side  by  side  with  a  common 
conveyor  they  can  be  so  operated  as  to  provide 
a  constant  uninterrupted  flow  of  cooled  lime 
from  the  conveyor  to  the  bins  or  warehouses. 
35  With  these  and  other  objects  in  view,  ref¬ 
erence  is  made  to  the  accompanying  sheets 
of  drawing  which  illustrate  preferred  forms 
of  this  device,  yet  it  is  to  be  understood  that 
minor  detail  changes  may  be  made  in  the  con- 
40  struction  thereof  without  departing  from  the 
scope  of  the  invention. 

In  the  drawings : 

Figure  1  is  a  fragmentary  view  in  front  ele¬ 
vation  of  a  plurality  of  kilns  constructed  in 
45  accordance  with  this  invention,  partly  in  sec¬ 
tion. 

Figure  2  is  a  view,  similar  to  Figure  3,  of  a 
modified  form. 

Figure  3  is  a  view  in  section  taken  at  right 
50  angles  to  Figure  1. 
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In  the  form  of  this  invention  illustrated 
in  Figures  1  and  3  the  kilns  proper  1  are  sup¬ 
ported  above  the  floor  2  and  each  is  provided 
with  a  discharge  opening  3  in  the  bottom 
thereof  having  a  sliding  closure  of  conven-  55 
tional  type  whereby  the  burned  lime  may  be 
discharged  from  the  kilns,  which  construction 
being  customary  and  forming  no  part  of  this 
invention  needs  no  further  description. 

Arranged  below  each  discharge  opening  3  go 
is  a  cooling  platform  4  supported  at  an  angle 
to  the  floor  and  leading  from  under  the  dis* 
charge  openings  to  adjacent  a  trench  5  trav¬ 
ersing  the  front  of  the  kilns  and  in  which  is 
mounted  a  continuous  pan  or  endless  belt  con-  65 
veyor  6.  The  angle  of  the  platform  4  to  the 
floor  is  arranged  at  the  angle  of  repose  of  the 
nine  discharged  thereon  so  that  when  the  con¬ 
tents  of  the  kilns  is  burned  and  the  discharge 
opening  3  is  opened  the  burned  lime  will  70 
upon  meeting  the  inclined  cooling  platform 
distribute  itself  thereover  in  an  even  layer.  It 
is  preferable  to  construct  the  discharge  open¬ 
ings  3  oval  in  shape  with  the  largest  dimen¬ 
sion  extending  parallel  to  the  top  edge  of  the  75 
platform  and  it  is  preferable  to  provide  the 
platform  of  greater  width  than  the  length  of 
the  opening.  The  cooling  platforms  may  be 
of  plate  metal,  perforated  if  desired,  or  I 
beams  or  rails  arranged  side  by  side  in  the  di-  so 
rection  of  the  slope  of  the  platform. 

The  conveyor  trench  5  is  preferably  covered 
with  a  platform  7  having  openings  8  in  front 
of  and  adjacent  each  cooling  platform  4  so 
that  as  the  burned  lime  cools  an  operator  may  85 
rake  the  lime  from  the  bottom  of  the  cooling 
platform  and  pass  it  through  the  opening  8 
upon  the  conveyor  6.  It  is  also  preferable  to 
provide  an  air  exhaust  duct  9  having  an  ex¬ 
tension  10  leading  from  over  the  cooling  plat-  90 
form  to  cause  circulation  of  air  over  the  heated 
lime  and  remove  the  hot  air  and  fumes  arising 
therefrom. 

The  form  shown  in  Figure  2  illustrates 
another  form  in  which  the  cooling  platform  95 
4  is  composed  of  I  beams  or  rails  11  arranged 
side  by  side  at  close  intervals  but  allowing 
the  finer  particles  to  pass  therebetween  to  a 
chute  12  preferably  of  metal  plates,  extend¬ 
ing  under  the  entire  cooling  platform  and  100 
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from  a  point  under  the  upper  edge  of  the 
platform  through  the  side  wall  of  the  con¬ 
veyor  trench  at  a  greater  slope  than  the  cool¬ 
ing  platform  so  that  the  fine  particles  drop- 
g  ping  through  the  platform  slide  down  the 
chute  to  the  conveyor.  It  may  be  desirable 
to  provide  the  bottom  of  the  chute  to  extend 
over  the  conveyor  6,  as  shown  in  this  figure, 
and  in  such  event  the  trench  platform  open- 
20  ing  8  is  also  provided  with  a  chute  13  direct¬ 
ing  the  line  passing  therethrough  first  on  to 
the  lower  end  of  the  chute  12  and  thence  to 
the  conveyor. 

By  this  construction  it  is  readily  seen  that 
15  as  the  contents  of  the  burned  kiln  is  dis¬ 
charged,  it  will  from  its  own  weight  spread 
evenly  over  the  inclined  cooling  platform 
and  having  large  thin  surface  exposed  to 
the  atmosphere  will  cool  much  quicker  than 
20  if  dumped in  a  pyramidal  pile,  also  the  cooled 
lime  can  be  quickly  and  with  but  little  effort 
transferred  irom  the  platform  to  the  con¬ 
veyor,  thus  saving  in  time  and  labor. 

What  I  claim  is : 

25  1.  The  combination  with  an  inclined  lime 

kiln  discharge  platform  comprising  a  plu¬ 
rality  of  inclined  longitudinally  extending 
rails  placed  side  by  side  and  adjacent  to  each 
other  but  not  together  so  that  the  smaller 
so  particles  of  burned  material  will  fall  there 
through,  of  a  chute  extending  under  the  plat¬ 
form  at  a  greater  inclination  than  that  of 
the  platform  to  catch  the  particles  that  drop 
through,  the  lower  end  of  the  chute  extend- 
85  ing  beyond  and  below  that  of  the  platform, 
a  conveyor  at  the  bottom  of  the  chute,  and 
a  short  chute  extending  from  the  lower  end 
of  the  platform  to  a  point  above  the  lower 
end  of  the  first  mentioned  chute  so  that  ma- 
40  terial  from  the  platform  will  fall  upon  the 
lower  end  of  the  first  mentioned  chute  be¬ 
fore  being  discharged  into  the  conveyor. 

2.  The  combination  with  an  inclined  lime 
kiln  discharge  platform  comprising  a  plu- 

45  rality  of  inclined  longitudinal  rigid  rails 
placed  side  by  side,  of  a  chute  extending 
below  the  platform  at  a  greater  inclination 
than  that  of  the  platform  for  catching  the 
particles  of  burned  material  which  pass  be- 
50  tween  the  rails  and  fall  thereupon,  a  con¬ 
veyor  adjacent  and  below  the  lower  end  of 
the  chute,  a  horizontal  platform  located  at 
the  lower  end  of  the  first  mentioned  platform 
and  having  an  opening  therethrough  and  a 
55  short  inclined  chute  leading  therefrom  to  the 
other  chute  and  discharging  thereupon  at  a 
distance  above' the  lower  end  thereof  so  that 
the  materials  from  the  horizontal  platform 
will  fall  upon  the  lower  end  of  the  first  men- 
50  tioned  chute  before  it  is  discharged  into  and 
upon  the  conveyor. 

3.  In  a  kiln  having  a  discharge  port  in  the 
underside  thereof  for  the  burned  lime,  an  in¬ 
clined  cooling  platform  arranged  at  the 

W  angle  of  repose  of  said  lime  under  said  dis¬ 


charge  port,  said  platform  including  a  series 
of  spaced,  parallel  rails  adapted  to  permit 
the  spreading  and  cooling  of  said  burned  lime 
and  to  permit  fines  to  fan  between  said  rails, 
an  exhaust  duct  arranged  above  said  plat¬ 
form  so  as  to  draw  air  through  said  rails 
and  hot  lime  to  accomplish  the  cooling  there¬ 
of,  and  a  conveyor  aaapted  to  continuously 
remove  said  cooled  lime  and  fines. 

4.  In  a  kiln  having  a  discharge  port  in  the 
underside  thereof  lor  the  burned  product, 
an  inclined  cooling  platform  arranged  at  the 
angle  of  repose  oi  said  product  under  said 
discharge  port,  said  platform  including  a  se¬ 
ries  of  spaced,  parallel  rails  adapted  to  per¬ 
mit  the  spreading  and  cooling  of  said  burned 
product  and  to  permit  fines  to  fall  through 
said  rails,  an  exhaust  duct  arranged  above 
said  platform  so  as  to  draw  air  through  said 
rails  and  hot  product  to  accomplish  the  cool¬ 
ing  thereof,  means  for  again  combining  the 
fines  and  cooled  product,  and  a  conveyor 
adapted  to  continuously  remove  the  mixed 
cooled  product  and  fines. 

CHARLES  R.  BIRDSEY. 
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No  Drawing.  Application  filed  April  23 

This  invention  relates  to  improvements  in 
the  production  of  cementitious  substances 
and  more  particularly  the  utilization  of  a 
material  occurring  in  nature  and  which  from 
6  its  inherent  properties  has  heretofore  been 
considered  unavailable  for  this  purpose. 

Calcium  sulphate  in  the  hydrated  state  oc¬ 
curs  in  nature  and  when  calcined  will  again 
take  up  water  and  ‘‘set”.  This  form  is  com- 
10  mercially  known  as  gypsum  and  is  used  in 
many  industries  for  various  purposes.  Cal¬ 
cium  sulphate  in  the  anyhdrous  state  also  oc¬ 
curs  in  nature  usually  below  gypsum  de¬ 
posits  and  is  known  as  anhydrite.  This 
15  native  mineral  anhydrite  is  an  entirety  dif¬ 
ferent  substance  from  the  commercial  cal¬ 
cined  gypsum  and  must  not  be  confused  with 
artificial  anhydrite,  such  as  dead  burned 
gypsum.  They  differ  in  specific  gravity, 
20  consistency  figure,  solubility  and  general  ac¬ 
tivity.  Pure  natural  anhydrite  contains 
only  a  few  tenths  per  cent  of  water  while 
natural  impure  or  partly  hydrated  deposits 
will  at  times  contain  as  much  as  ten  per  cent 
25  of  water.  Natural  gypsum  will  contain  ap¬ 
proximately  up  to  twenty-one  per  cent  of 
water.-  The  natural  anhydrite  has  practi¬ 
cally  no  commercial  value  as  it  has  no  plastic 
or  cementitious  properties  and  when  >und 
30  in  a  gypsum  deposit  is  usually  considered  as 
waste. 

It  is  an  object  to  so  treat  and  combine  the 
treated  natural  anhydrite  with  other  sub¬ 
stances  as  to  produce  a  highly  desirable  plas- 
35  tic  and  cementitious  material,  which  may  be 
so  produced  to  be  used  neat  or  sanded,  its 
plasticity  controlled  during  production  as 
well  as  its  times  in  setting. 

It.  has  been,  found  that  extremely  fine 
40  ground  natural  anhydrite  will  hydrate  more 
or  less  without  addition  of  catalysts  but  the 
grinding  must  be  so  extremely  fine  that  it  is 
impractical  for  commercial  purposes.  This 
invention  contemplates  the  grinding  of  the 
45  natural  anhydrite  to  a  fineness  similar  to 
that  of  high  grade  plaster  and  mixing  there¬ 
with  an  ingredient  to  increase  the  solubility 
of  anhydrite,  and  a  very  small  percentage 
of  a  neutral  catalyst  or  catalysts  which  will 
50  produce  the  results  desired. 

In  accordance  with  this  invention  ap¬ 
proximately  less  than  one  per  cent  of  sodium 
thiosulphate  is  incorporated  with  the  an¬ 
hydrite  to  increase  its  splubility  and  ap- 
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proximately  less  than  one  per  cent  of  zinc  &5 
sulphate  is  incorporated  as  a  set  producing 
agent.  These  catalysts  are  both  neutral  and 
will  not  react  with  any  carbonates  present  in 
the  form  of  impurities  in  the  natural  anhy¬ 
drite.  It  has  been  found  that  one  half  of  50 
one  per  cent  of  each  of  these  catalysts 
ground  with  the  natural  anhydrite  or  ground 
separately  and  thoroughly  mixed  with  the 
ground  natural  anhydrite  will  produce  a  ce¬ 
ment  that  may  be  used  neat  or  sanded  as  a  55 
substitute  for  Iveene?s  cement  in  all  finish¬ 
ing. 

This  anhydrite  cement  as  above  described, 
Jacks  the  degree  of  plasticity  necessary  to 
plastic  mortar  for  the  base  coat  and  brown  70 
coat  in  wall  plastering  work.  It  has  been 
found  that  the  addition  of  a  colloidal  or 
semi-colloidal  substance  such  as  clay,  light 
burned  magnesium  oxide,  zeolites,  talc  or 
plastic  organic  farinaceous  materials  such  as  75 
rice  or  wheat  flour,  dry  paste  powders  or 
gums  such  as  dextrine  or  gum  arabic,  to  the 
above  anhydrite  cement  its  plasticity  will  be 
measurably  increased  and  such  materials  be¬ 
ing  of  slower  drying  nature  than  the  anhy-  80 
drite  will  cause  the  anhydrite  cement  mix¬ 
ture  to  remain  wet  longer  than  normal.  *  It 
has  also  been  found  that  by  the  addition  of 
approximately  10%  by  weight  of  red  clay 
and  approximately  10%  by  weight  ‘of  ordi-  85 
nary  calcined  unretarded  gypsum,  also 
known  as  stucco  or  commercial  gypsum,  in 
this  hemi-hvdrate  state,  a  further  advantage 
is  obtained  when  mixed  with  water. 

In  the  latter  case  the  catalyzed  anhydrite  90 
cement  containing  the  clav  and  stucco  addi- 
tion  may  be  drv  mixed  in  a  mortar  box  with 
three  parts  of  sand,  water  added  and  mixing 
continued.  The  action  of  the  stucco  imme¬ 
diately  becomes  apparent  by  a  stiffening  95 
of  the  mortar.  In  order  to  bring  it  to  a 
workable’  degree  of  fluidity  extra  quantities 
of  water  are  added.  During  the  mixing  the 
plasticity  of  the  mortar  improves  and  is 
suitable  for  plastering  purposes..  The  early  100 
stiffening  action  produced  by  the  stucco  lasts 
not  longer  than  five  minutes,  so  that  after 
continued  mixing  the  mortar  reaches  a  fixed 
plasticity  and  remains  in  that  state  for  hours 
which  is  impossible  with  retarded  stucco  105 
plasters. 

The  use  of  sodium  thiosulphate  as  a  cata- 
'lyst  with  fhe  anhydrite  as  :ibove  described 


makes  the  results  stated  possible.  Another 
advantage  is  that  the  ingredients  are  ground 
and  mixed  either  together  or  separately 
ground  and  then  mixed. .  Furthermore  the 
5  natural  anhydrite  is  employed  as  it  occurs 
without  any  preparatory  treatment,  such  as 
calcining,  and  the  presence  of  impurities 
does  not  affect  the  process  or  result  thereof. 

What  we  claim  is: 

.10  1.  A  cementitious  substance,  comprising 

ground  calcium  sulphate  in  the  natural  state, 
blended  without  calcination  with  sodium 
thiosulphate  forming  a  mortar  upon  the  ad¬ 
dition  of  water. 

13  2.  A  cementitious  substance  comprising 

ground  anhydrous  calcium  sulphate  in  the 
natural  state  blended  without  calcination 
with  less  than  one  per  cent  of  sodium  thio¬ 
sulphate  forming  a  mortar  upon  the  addi- 
tion  of  water. 

3.  A  cementitious  substance  comprising 
ground  anhydrous  calcium  sulphate  in  the 
natural  state  blended  with  sodium  thiosul¬ 
phate  and  zinc  sulphate  forming  a  plastic 

2."  cement  upon  the  addition  of  water. 

4.  A  cementitious  substance  comprising 
ground  natural  anhydrite  blended  with  less 
than  one  per  cent  of  sodium  thiosulphate  and 
less  than  one  per  cent  of  zinc  sulphate  form- 
ing  a  plastic  cement  upon  the  addition  of 
water. 

5.  A  cementitious  substance  comprising 


ground  natural  anhydrite  blended  with  'so¬ 
dium  thiosulphate,  zinc  sulphate  and  a  col¬ 
loidal  or  semi -colloidal  substance  forming  a  35 
plastic  base  upon  the  addition  of  water. 

6.  A  cementitious  substance  comprising 
ground  anhydrous  calcium  sulphate  blended 
with  less  than  one  per  cent  of  sodium  thio¬ 
sulphate,  less  than  one  per  cent  of  zinc  sul-  40 
phate  and  ten  per  cent  of  clay  forming  a 
plastic  base  upon  the  addition  of  water. 

7.  A  cementitious  substance  comprising 
ground  natural  anhydrite  blended  with  so¬ 
dium  thiosulphate,  zinc  sulphate,  clay  and  45 
calcined  gypsum  forming  a  plastic  retarded 
plaster  upon  the  addition  of  water. 

8.  A  cementitious  substance  comprising 
ground  anhydrous  calcium  sulphate  blended 
with  less  than  one  per  cent  of  sodium  thio-  50 
sulphate  and  zinc  sulphate  each,  and  ten  per 
cent  of  clay  and  stucco  each,  forming  a  re¬ 
tarded  plaster  upon  the  addition  of  water. 

9.  A  cementitious  substance  comprising 
ground  anhydrite  in  the  natural  state  dry  55 
mixed  without  calcination  with  less  than  one 
per  cent  of  ground  sodium  thiosulphate,  less 
than  one  per  cent  of  ground  zinc  sulphate, 
ten  per  cent  of  finely  divided  clay  and  ten 
per  cent  of  calcined  calcium  sulphate  in  the  60 
hemi-hydrate  state  forming  a  plaster  upon 
the  addition  of  water. 

HARRY  E.  BROOKBY. 
CARLISLE  K.  ROOS. 
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This  invention  relates  to  improvements 
in  surfacing  materials  of  a  plastic  nature, 
particularly  for  use  in  the  decoration  of  the 
interior  of  buildings. 

5  The  object  of  this  invention  is  the  for¬ 
mation  of  a  surfacing  material  suitable  for 
the  production  of  a  monolithic  plaster  effect 
on  non-shrinkable  wallboard  construction. 
It  is  particularly  well  adapted  as  a  filling 
10  for  crevices  between  the  wallboard  edges 
and  when  applied  over  the  board  produces 
a  homogeneous  surface  by  hiding  the  joints, 
nail  heads  or  any  surface  defect.  Ordinary 
oil  wall  paints  and  calcimines  on  account  of 
15  their  thin  film  and  relatively  smooth  sur¬ 
face  are  incapable  of  accomplishing  this  as 
satisfactorily. 

The  composition  of  this  surfacing  mate¬ 
rial  in  accordance  with  this  invention  con- 
80  sists  of  a  binder  such  as  casein  or  ordinary 
glue,  a  fibrous  extender  of  light  amphibole 
asbestos  fiber  (air  separated  to  produce 
short  lengths) ;  a  non  siliceous  loading  filler 
such  as  fine  ground  natural  anhydrite,  gyp- 
88  sum,  or  dead  burned  anhvdrous  calcium  sul¬ 
fate. 

As  it  is  desirable  to  produce  a  moderately 
washable  surface,  it  is  preferred  to  use  case¬ 
in  with  a  weak  alkali  such  as  borax,  as  the 
binder,  together  with  hydrated  dolomite 
lime  to  promote  washabilitv.  In  this  for¬ 
mula  the  borax  causes  rapid  solution  of  the 
casein  followed  by  a  slow  and  incomplete 
precipitation  of  the  casein  as  calcium  caseate 
U  by  the  calcium  hydroxide  in  the  dolomitic 
hydrate.  It  has  been  found  that  a  hydrated 
dolomite  lime  with  its  slower  action  and 
lower  causticity  is  much  preferred  from  a 
standpoint  of  practical  application  to  an 
80  equivalent  alkalinitv  from  nigh  calcium  hy¬ 
drated  lime. 

The  effect  of  the  dolomitic  hydrate  which 
is  superior  to  the  high  calcium  hydrate,  is 
its  slower  rate  of  progressive  precipitation 
43  which  produces  a  slower  rate  of  drying  and 
enables  the  mechanic  to  treat  the  surface  of 
the  finish  longer.  Besides  this,  a  dolomite 
hydrate  retains  its  causticity  during  storage 
longer  than  a  high  calcium  hydrate.  This 
®0  reflects  improved  keeping  qualities  in  the 
finished  product. 

Fine  ground  anhydrite  is  a  preferred  fill¬ 
er,  for  it  has  been  found  to  be  a  cheap,  rela¬ 
tively  insoluble  and  heavy  white  material 
now  considered  a  waste  by-product.  It  h«.a 


the  desirable  effect,  together  with  litnopone 
of  weighing  down  the  asbestos  fibers  and 
causing  them  to  lay  flat. 

An  example  of  a  desirable  formula,  con¬ 
sists  of  casein-  12  parts,  borax  2  parts,  fine  ® 
ground  asbestos  fiber  40-50  parts,  fine 
ground  anhydrite  20-25  parts,  lithopone 
15-20  parts,  hydrated  dolomite  lime  5  parts. 

The  main  problem  in  decoration  of  non- 
shrinkable  wallboard  construction  is  the  65 
concealment  of  the  joining  edges  and  the 
prevention  of  hair  line  cracks  at  the  joints. 

The  asbestos  fiber  besides  producing  “bulk” 
and  “slip”  to  the  surfacing  finish  aids  very 
materially  in  preventing  these  minute  70 
cracks  by  virtue  of  its  fibrous  reinforcing 
structure. 

The  constituents  of  the  finish  are  blended 
together  dry  and  made  ready  for  use  by  the 
mechanic  through  the  addition  of  water,  75 
mixing  the  preparation  to  a  moderately 
heavy  paste.  After  the  wallboard  joints 
have  been  filled  with  the  same  preparation 
mixed  to  a  stiff  putty,  the  finish  is  applied 
to  the  wallboard  with  a  wide  wall  brush,  80 
and  while  still  in  a  moist  condition  is  stip¬ 
pled,  sponged,  troweled  or  otherwise  tooled 
to  produce  various  wall  plaster  texture  ef¬ 
fects.  It  is  usually  applied  in  one  coat  to  a 
thickness  of  ^  to  inch.  It  is  here  that  85 
the  bulky  fibrous  character  of  the  asbestos 
permits  the  finish  to  be  built  up  to  consider¬ 
able  thickness  without  running  or  sagging 
on  the  wall. 

One  coat  of  this  composition  has  greater  00 
hiding  power  and  obscures  the  wallboard 
joinings  better  than  three  coats  of  oil,  paint 
or  calcimine,  hence  the  economical  features 
are  obvious. 

While  this  finish  can  be  tinted  with  lime  ®5 
proof  colors,  it  is  also  entirely  practical  to 
subsequently  paint  it  with  ordinary  oil 
paints  and  glazes. 

What  I  claim  is: 

1.  A  surfacing  material  adapted  to  be  100 
rendered  pasty  or  plastic  by  the  addition  of 
water  comprising  twelve  parts  of  casein, 
two  parts  of  borax,  approximately  forty- 
five  parts  of  asbestos  fibers,  approximately 
tw’enty-two  parts  of  fine  ground  natural  an-  106 
hydrite,  approximately  seventeen  parts  of 
lithopone  and  five  parts  of  hydrated  dolo¬ 
mite  lime  all  blended  togecher. 

2.  A  surfacing  material  adapted  to  be 
rendered  pasty  or  plastic  by  the  addition  of 
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water,  comprising  casern,  borax,  asbestos 
fibre,  natural  anhydrite,  lithopone  and  hy¬ 
drated  dolomite  lime  all  blended  together 
dry  in  substantially  the  proportions  speci- 

®  fied.  #  . 

3.  A  surfacing  material  comprising  case¬ 
in,  borax,  mineral  fibres  and  natural  anhy¬ 
drite  both  ground  fine,  lithopone,  and  hy¬ 
drated  dolomite  lime,  all  blanded  together 

10  dry  and  sufficient  water  to  render  the  mass 
pasty. 

4.  A  surfacing  material  for  plaster  wall- 
board  adapted  to  be  rendered  pasty  or  plas¬ 
tic  by  the  addition  of  water,  comprising 

1®  twelve  parts  of  casein,  two  parts  of  borax, 


approximately  seventeen  parts  of  lithopone, 
approximately  five  parts  of  hydrated  dolo¬ 
mite  lime,  approximately  forty  five  parts  of 
mineral  fibres  and  approximately  twenty 
two  parts  of  natural  anhydrite  both  ground  20 
fine,  and  all  of  the  ingredients  being  mixed 
and  blended  together  dry  ready  for  use. 

5.  A  surfacing  material  comprising  case¬ 
in,  borax,  mineral  fibres  and  anhydrous  cal¬ 
cium  sulphate  both  ground  fine,  lithopone,  25 
and  hydrated  dolomite  lime,  all  blended  to¬ 
gether  dry,  and  sufficient  water  to  render 
the  mass  pasty. 

CARLISLE  K.  ROOS. 


April  17,  1928. 
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This  invention  relates  to  improvements  in 
mixing  belts  for  plastic  material  and  more 
particularly  to  a  delivery  guide  for  the 
mixed  plastic  material  as  it  is  discharged 
5  from  the  mixing  belt. 

In  plaster  board  manufacture  it  is  custom¬ 
ary  to  advance  a  bottom  sheet  of  fibrous 
material  over  a  table,  deposit  the  plaster  core 
in  plastic  condition  on  said  sheet,  and  apply 
10  the  top  sheet  of  fibrous  material  as  the  board 
so  formed  passes  through  pressure  rollers, 
such  as  illustrated  in'  the  C.  W.  Utzman 
Patent,  No.  1,330,413,  granted  February  10, 
1920.  This  patent  also  illustrates  and  de¬ 
ls  scribes  a  commercial  means  of  mixing  the 
dry  plastic  composition  with  water  on  a  mix¬ 
ing  belt  arranged  at  right  angles  to  the 
direction  of  travel  of  the  fibrous  cover  sheet 
upon  which  the  mixing  belt  deposits  the 
20  plastic  mass  to  form  the  core.  As  the  belt 
in  this  case  is  traveling  at  right  angles  to 
the  travel  of  the  bottom  sheet  the  plastic 
mass  discharging  from  the  end  of  the  belt 
is  deposited  along  the  longitudinal  center  of 
25  the  bottom  sheet  and  spreads  by  its  own 
weight  over  the  side  margins  but  not  to  the 
edges. 

To  save  floor  space  in  machines  of  this 
character  manufacturing  two  ply  plastic 
30  wallboards  where  but  one  mixing  belt  is  em¬ 
ployed  the  belt  has  been  arranged  above  the 
table  in  line  with  the  direction  of  travel  of 
the  bottom  sheet  and  it  has  been  found  that 
the  plastic  mass  discharged  from  such  an 
16  arrangement  falls  from  tne  end  of  the  belt 
over  the  entire  width  of  the  bottom  sheet 
and  becomes  spread  in  a  thin  layer,  often  of 
less  thickness  than  desired  for  the  core  of 
the  board  when  formed,  from  edge  to  edge. 
40  When  discharging  at  right  angles  to  the 
direction  of  travel  of  the  bottom  sheet  the 
deposit  on  the  sheet  is  even  after  spreading 
from  its  own  weight  of  greater  height  at  the 
center  than  the  thickness  of  the  board  to  be 
40  formed  and  in  passing  between  the  pressure 
rollers  can  be  regulated  so  that  the  pressure 
will  evenly  distribute  the  plastic  core 
throughout  the  width  of  the  board  which 
causes  the  finished  board  to  be  of  uniform 
60  thickness  throughout. 

It  is  an  object  of  this  invention  to  provide 
delivery  guides  for  the  discharge  end  of  such 
a  mixing  belt  that  will  cause  the  plastic  mix¬ 
ture  to  be  deposited  in  a  mass  in  the  manner 


of  a  belt  discharging  at  ri^ht  angles  to  the  05 
direction  of  travel  of  the  bottom  sheet. 

With  these  and  other  objects  in  view  refer¬ 
ence  is  made  to  the  accompanying  sheets  of 
drawing  illustrating  a  preferred  form  of 
this  invention  with  the  understanding  that  00 
minor  detail  changes  may  be  made  without 
departing  from  the  scope*thereof. 

In  the  drawing: 

Figure  1  is  a  fragmentary  top  plan  view 
of  the  discharge  end  of  a  mixing  belt  which  05 
travels  in  the  same  direction  as  the  bottom 
sheet  and  to  which  this  invention  has  been 
applied. 

Figure  2  is  a  view  in  vertical  section  taken 
on  the  line  2 — 2 ,  Figure  1.  .  .  70 

In  carrying  out  this  invention  the  mixing 
belt  1  is  an  endless  belt  traveling  over  a  plu¬ 
rality  of  guide  rollers  2  and  is  arranged  to 
travel  in  the  same  direction  as  the  bottom 
sheet  3  of  the  plaster  wallboard  as  it  moves  75 
over  the  table  4.  The  plastic  material  in 
dry  powdered  form  and  water  are  deposited 
upon  the  belt  in  the  customary  manner  and 
are  mixed  by  a  plurality  of  rotating  stirring 
devices  5,  of  which  the  two  nearest  the  dis-  80 
charge  end  of  the  belt  are  shown.  The  side 
margins  of  the  belt  are  preferably  dished 
upward  at  each  longitudinal  edge  to  retain 
the  mixture  therein  which  margins  are 
flattened  out  as  they  pass  over  the  end  pulley  85 
of  the  belt.  In  accordance  with  this  inven¬ 
tion  the  discharge  end  of  the  belt  is  deflected 
from  its  horizontal  path  to  incline  down¬ 
ward  by  the  guide  roller  6  and  the  end  pulley 
7  arranged  therebeyond  and  below  the  guide  eo 
roller. 

Delivery  guides  for  the  plastic  mass  in 
the  form  of  rotating  members  8  are  arranged 
on  each  side  of  the  belt  adapted  to  engage 
the  inclined  portion  9  as  it  departs  from  the  95 
horizontal,  which  portion  is  maintained  in 
contact  with  the  guides  8  by  a  plate  10  over 
which  the  belt  passes  between  the  guide 
roller  6  and  end  pulley  7.  The  guide  mem¬ 
bers  8  are  mounted  in  bearings  11  on  the  belt  100 
supporting  frame,  which  may  be  angularly 
adjustable  in  relation  to  the  direction  of 
travel  of  the  belt  if  desired,  and  the  mem¬ 
bers  8  are  preferably  longitudinally  ad¬ 
justable  in  their  bearings  to  increase  or  de-  100 
crease  the  width  of  the  discharge  between 
them.  Rotation  is  imparted  in  a  direction 
opposite  the  direction  of  travel  of  the  belt 
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by  any  preferred  means,  such  as  the  gears 
12  thereon  nieshing  with  gears  13  on  the 
driving  shaft  14  driven  by  a  chain  connec¬ 
tion  from  the  rotating  stirring  mechanism, 
•r>  as  shown. 

Since  it  is  necessary  to  remove  the  mix¬ 
ture  adhering  to. the  belt  before  it  sets,  ro¬ 
tation  of  the  delivery  guides  in  a  direction 
opposite  the  travel  of  the  belt  not  only  di- 
ln  rects  the  plastic  mass  more  towards  the 
center  of  tne  belt  but  at  the  same  time  acts 
as  a  scraper  to  clean  the  margins  of  the 
belt  passing  thereunder.  The  main  body  of 
the  belt  is  scraped  in  the  same  manner  on 
I*r»  its  rearward  travel  after  passing  over  the 
end  pulley  by  an  oppositely  rotating  scraper 
rod  15. 

By  these  delivery  guides  the  plastic  mix¬ 
ture  is  guided  towards  the  center  of  the  belt 
20  just  before  it  is  deposited  upon  the  bottom 
sheet  and  the  devices  may  be  so  manipulated 
as  to  produce  the  desired  mass  of  the  mix¬ 
ture  continuously  deposited  along  the  cen¬ 
tral  portion  of  the  bottom  sheet. 

25  What  I  claim  is: 

1.  In  a  device  of  the  character  described, 
an  endless  travelling  mixing  and  conveying 
belt,  an  end  pulley  over  which  said  belt 
passes  and  rotating  directing  delivery  guides 

30  in  marginal  contact  with  the  upper  face  of 
said  belt  travelling  thereunder,  and  margin¬ 
ally  located  adjacent  the  discharging  end  of 
the  mixing  and  conveying  belt. 

2.  In  a  device  of  the  character  described, 
35  an  endless  belt  for  carrying  a  plastic  mixture 

including  an  end  pulley,  means  forming  an 
angularly  inclined  portion  of  the  belt  and 
longitudinally  thereof  adjacent  the  end 
pulley  and  delivery  guides  arranged  over 
40  said  inclined  portion. 

3.  In  a  device  for  continuously  discharg¬ 


ing  plastic  material  including  an  endless 
conveyor  belt,  means  for  inclining  a  portion 
of  the  belt  adjacent  its  discharge  end,  de¬ 
livery  guides  on  each  side  of  the  inclined  45 
portion  and  under  which  the  belt  travels, 
and  means  arranged  on  the  under  side  of 
the  belt  maintaining  the  inclined  portion  in 
contact  with  said  guides. 

4.  In  a  device  oi  the  character  described,  60 
an  endless  belt  for  conveying  a  plastic  mix¬ 
ture  and  rotating  delivery  guides  for  said 
mixture  arranged  adjacent  the  delivery  end 
and  in  scraping  contact  with  the  upper  mar¬ 
gins  of  said  belt  for  agglomerating  the  mass  66 
of  plastic  material  at  the  point  of  discharge. 

5.  In  a  device  for  continuously  discharg¬ 
ing  plastic  cementitious  material,  an  endless 
belt  for  carrying  a  plastic  mixture,  and  ro¬ 
tating  delivery  guides  adjacent  the  discharge  80 
end  extending  inwardly  over  the  edges 
thereof  for  directing  the  plastic  material  to¬ 
wards  the  center  of  the  belt  and  for  contact¬ 
ing  with  the  edges  to  keep  them  free  from 
accumulation  of  hardening  cementitious  65 
material. 

6.  In  a  device  of  the  character  described, 
an  endless  belt  conveyor,  means  for  longitu¬ 
dinally  inclining  an  upper  portion  of  the 
belt  adjacent  its  discharge  end,  and  op-  70 
positely  rotating  delivery  guides  contacting 
with  tne  inclined  portion  of  the  belt  to  di¬ 
rect  the  material  tnereon  towards  the  center 
and  scrape  the  margins  of  the  belt  clean. 

7.  In  a  device  for  continuously  discharg-  75 
ing  plastic  cementituous  material  including 
an  endless  belt  conveyor,  delivery  guides 
contacting  with  the  upper  surface  of  the  belt 
near  its  discharge  end,  and  means  under  the 
belt  at  the  discharge  end  for  maintaining  80 
the  belt  in  contact  with  the  delivery  guides. 

CHARLES  R.  BIRDSEY. 
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This  invention  relates  to  improvements 
in  the  production  of  plastic  material  and 
more  particularly  to  light  weight  gypsum 
products. 

5  Gypsum  has  been  used  for  some  time  in 
the  manufacture  of  roof  tile,  floor  tile,  par¬ 
tition  block,  plaster  board  and  wallboard 
and  it  is  an  object  of  this  invention  to  in¬ 
crease  the  fire  resisting  or  insulating  quali- 
10  ties  or  structural  strength  and  reduce  the 
weight. 

In  accordance  with  this  invention  a  small 
quantity,  approximately  less  than  five  per¬ 
cent,  of  a  soluble  silicate,  such  as  sodium 
15  silicate,  is  added  to  the  gauging  water  with 
which  calcined  gypsum  is  mixed  for  produc¬ 
ing  gypsum  articles  which  will  bring  about 
a  marked  increase  in  the  consistency  of  the 
mass,  or,  in  other  words,  it  will  require 
20  more  water  to  bring  the  mass  to  the  point 
of  good  working  qualities.  The  quantity  of 
water  which  the  calcined  gypsum  will  carry 
determines  the  weight  per  unit  volume  of 
the  dried  product.  The  function  of  the 

25  silicate  is  shown  bv  the  reaction 

* 

Xa.SiO,  4- CaS04=Na2S04  +  CaSiO,. 

The  product  calcium  silicate  (CaSiO..)  is 
a  gelatinous,  insoluble  compound  which 
30  holds  a  large  percentage  of  its  weight  as 
water.  The  fact  that  this  compound  ab¬ 
sorbs  a  portion  of  the  water  used  in  gaug¬ 
ing  the  calcined  gypsum  explains  the  rise  in 
a  consistency  of  the  mixture.  The  method 
35  of  utilizing  this  reaction  is  very  simple.  A 
solution  of  sodium  silicate  is  simply  added 
to  the  gauging  water  to  which  the  calcined 
gypsum  is  added  in  sufficient  quantities  to 
obtain  good  working  qualities  or  normal 
40  consistency.  The  calcium  silicate  formed 
by  the  reaction  is  very  intimately  and  homo¬ 
geneously  dispersed  throughout  the  mass. 
The  wet  mass  may  be  handled  in  the  same 


way  that  an  ordinary  mix  of  gypsum  and 
water  is  used  and  no  marked  difference  in  45 
the  setting  properties  of  the  material  is 
noted.  The  silicate  seems  to  bring  about  a 
slight  acceleration  of  the  set  of  the  gypsum 
but  it  is  not  marked  enough  to  necessitate 
the  addition  of  a  retarder.  50 

The  use  of  2.3  parts  by  weight  of  a  solu¬ 
tion  of  sodium  silicate  to  100  parts  of  cal¬ 
cined  gypsum  will  raise  the  consistency 
from  7G  cc.  ILO  to  85  cc.,  and  at  the  same 
time  the  bulk  of  the  mass  is  considerably  in-  55 
creased  due  to  the  voluminous  gelatinous 
precipitate  of  calcium  silicate.  The  above 
proportions  will  produce  a  wallboard 
weighing  about  1700  pounds  per  1000  sq.  ft. 
The  decrease  in  weight  of  the  dried  prod-  50 
net  is  approximately  proportional  to  the 
quantity  of  silicate  used.  The  strength  of 
the  set  material  is  somewhat  reduced  by  ad¬ 
ditions  of  sodium  silicate  in  excess  of  o'/,', 
due  to  the  large  percentage  of  inett  calcium  cr> 
silicate  content,  but  the  use  of  more  than 
this  quantity  appears  to  lie  unnecessary. 

AV  hat  we  claim  is: 

1.  A  composition  of  matter  composed  of 

one  hundred  parts  of  hydrated  calcium  sul-  70 
phate  combined  with  about  2.3  parts  of 
sodium  silicate  and  water  resulting  in  an 
expanded  bulk  of  calcium  sulphate  contain¬ 
ing  sodium  sulphate,  calcium  silicate  and 
water.  75 

2.  The  process  for  increasing  the  bulk 
and  decreasing  the  weight  of  gypsum  prod¬ 
ucts  which  consists  in  adding  2.3  parts  by 
weight  of  a  solution  of  sodium  silicate  to 
the  gauging  water  therefor,  in  mixing  it  80 
with  one  hundred  parts  of  calcined  gypsum, 

in  rendering  plastic  the  gypsum  and  form¬ 
ing  the  product  of  the  resultant  mass,  and 
in  allowing  it  to  set. 

CARLISLE  K.  ROOS. 
MURRELL  G.  ALLISON. 
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PREFACE  j 

The  investigation  herein  reported  was  conducted  in  cooperation 
with  the  Associated  Factory  Mutual  Fire  Insurance  Companies 
and  the  National  Board  of  Fire  Underwriters,  the  tests  being 
made  at  Underwriters’  Laboratories,  Chicago,  Ill. 

When  the  assistance  of  this  Bureau  on  certain  portions  of  the 
work  was  sought  during  the  early  part  of  1914,  the  preparatory 
work  had  been  in  progress  for  about  four  years,  a  building  adapted 
for  the  tests  had  been  erected,  and  the  design  of  equipment  and 
test  columns  nearly  completed. 

As  the  safety  of  building  supports  is  a  matter  of  general  public 
interest,  participation  in  the  proposed  investigation  appeared 
justified,  and  a  basis  of  cooperation  was  arranged  whereby  the 
work  was  made  a  part  of  the  investigation  on  the  fire-resisting 
properties  of  building  materials  that  was  then  being  initiated  by 
this  Bureau. 

By  the  method  of  presentation  that  follows,  Section  I  gives  a 
general  outline  of  the  tests;  Sections  II,  III,  and  IV  give  descrip¬ 
tions  of  the  columns,  column  coverings,  and  methods  used  in  their 
preparation;  Section  V  and  Appendix  D,  results  of  auxiliary  tests 
of  materials;  Sections  VI,  VII,  VIII,  and  IX,  descriptions  of  ap¬ 
paratus  and  method  of  testing;  Sections  X  and  XI  and  Appen¬ 
dices  A,  B,  C,  results  of  tests;  Sections  XII  and  XIII,  discussion 
of  test  data  and  conclusions. 

The  full  presentation  of  the  results  of  the  present  investigation 
is  necessarily  of  considerable  extent,  and  familiarity  with  the  gen¬ 
eral  plan  will  be  of  material  aid  in  reading  and,  if  desired,  in 
selecting  for  particular  attention  such  portions  as  may  best  serve 
the  reader’s  immediate  purpose. 
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tests,  and  heated  to  8oo°  C  in  a  muffle  furnace,  after  which  samples 
were  withdrawn  at  temperature  intervals  of  30°  C,  allowed  to  cool 
slowly,  and  tested  for  porosity.  The  temperature  of  vitrification 
was  taken  as  the  point  or  region  of  minimum  porosity. 

In  preparing  samples  for  the  fusion  test,  fragments  of  a  number 
of  tiles  from  the  same  clay  were  broken  up  and  a  sample  obtained 
by  quartering.  This  was  ground  and  again  sampled,  the  final 
sample  being  ground  to  pass  through  an  80-mesh  sieve  and  made 
into  cones  J4  of  an  inch  high.  These  were  fired  in  a  small  pot 
furnace  between  standard  cones,  the  temperature  of  the  furnace 
being  determined  with  platinum  thermocouples.  Softening  was 
indicated  when  the  tip  of  the  test  cone  went  over.  Fusion  was 
taken  as  occurring  at  the  stage  when  the  tip  of  the  cone  reached 
the  level  of  its  base. 

The  temperatures  of  vitrification  and  fusion  determined  for  the 
hollow  tile  and  brick  are  given  in  Table  33  (p.  361). 

12.  TESTS  OF  BRICK 

Results  of  tests  giving  the  porosity,  absorption,  compressive  and 
transverse  strength  of  the  brick  used  in  the  brick  protections  are 
given  in  Tables  34  to  36  (p.  361-362). 

The  brick  was  made  in  the  Chicago  district  of  calcareous  surface 
clay  and  burnt  to  medium  hardness,  the  color  being  generally 
light  red.  The  average  dimensions  in  inches  were  2 %  by  3 by  8. 

13.  TESTS  OF  GYPSUM  BLOCK 

Results  of  porosity,  compression,  and  transverse  tests  of  gypsum 
block  are  given  in  Tables  37  to  39  (p.  363-364). 

The  porosity  tests  were  made  on  pieces  of  block  dried  for  24 
hours  at  6o°  C  and  saturated  in  kerosene  under  vacuum,  the 
method  being  in  other  respects  the  same  as  given  above  for 
clay  tile. 

In  calculating  modulus  of  rupture  the  outside  dimensions  of  the 
block  were  used,  the  scoring  and  imprints  being  neglected. 

14.  TESTS  OF  GYPSUM  WALL  BOARD 

Results  of  transverse  tests  on  gypsum  wall  board,  in  the  dry 
condition  and  after  saturation  in  water,  are  given  in  Table  40. 
The  strength  of  the  board  was  limited  by  the  tensile  strength  of 
the  paper  facing,  the  latter  developing  greater  resistance  when 
the  strain  was  parallel  with  the  grain  of  the  paper. 
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TABLE  37.— POROSITY  OF  GYPSUM  BLOCK 


Sample  No. 

Kind  0 

Thickness 

f  Block 

Gypsum 

Porosity, 

Percent  of 

Total  Volume 

K-4 . 

4-in .  hollow . 

Western . 

63.  7 

K-5 . 

4-in .  hollow . 

do . 

63.  7 

IM . 

4-in .  solid . 

do . 

63.  7 

L-6 . 

4-in .  solid . 

do . 

63.  9 

M-4 . 

2-in .  solid . 

do . 

63.  6 

M-5 . 

2-in .  solid . 

do . 

63.  6 

Average . 

63.  7 

N-4 . 

‘  4-in .  solid . 

Eastern . 

58.6 

N-5 . 

,  4-in .  solid . 

do . 

58.  4 

CM . 

|  2-in .  solid . 

do . 

62.  6 

0-5 . 

1  2-in  .  .solid  . . 

do . 

62.  2 

Average . 

1 

60.  4 

I 

1 

TABLE  38.— COMPRESSIVE  STRENGTH  OF  SOLID 

GYPSUM  BLOCK 

All  blocks  tested  on  edge 
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TABLE  39.— TUANS  VERSE  STRENGTH  OF  SOLID 

GYPSUM  BLOCK 

All  blocks  tested  flatwise  on  side  with  center  load 


Sample  No. 


Span, 


Wei?ht  Maximum  M,°£ulus 
of  tT*  *,  of  Rup- 

Block,  ture,  Lb. 

Lb.  D*  iperSqJn. 


L-7 .  Western. 

L-8 .  do...., 

L-9 .  do.... 


Average. 


Average. 


Average. 


Eastern . 
do.... 
do.... 


Average. 


TABLE  40.— TRANSVERSE  STRENGTH  OF  GYPSUM  WALL  BOARD 

Samples,  18  in.  long,  were  tested  with  center  load 
and  supports  16  in.  apart 


Average.. 


Average.. 


Average.. 


Average. 


Average.. 
F-I . . 


Width, 

Thick- 

In. 

ness, 

In. 

11.9 

0.38 

12.0 

0.39 

12.0 

0.39 

12.0 

0.39 

11.9 

0.38 

11.9 

0.  40 

12.0 

0.38 

12.0 

0.38 

12.0 

0. 34 

12.0 

0. 39 

12.0 

0.38 

12.0 

0.38 

12.0 

0.38 

Condition  of 
Board 


Direction  of 
Loading  Bar 


Parallel  with  grain  of  paper. 

do . ;... 

do . . 


Maxi¬ 

mum 

Load, 

Lb. 


3.1  Dry  after  having  been  sat-  Parallel  with  grain  of  paper. 
3.0  urated .  do . . 


3.  S  Saturated .  Parallel  with  grain  of  paper. 

3.7  Saturated .  do . . 


3. 1  Dry .  Perpendicular  to  grain  of 

3.2  Drv .  paper . . . 

3.2  Dry .  do . j - 


Dry  after  having  been  sat-  Perpendicular  to  grain!  of 
urated .  paper . : _ 


Saturated . 


Perpendicular  to  grain'  of 
paper . • - 
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This  agreement  made  this  23rd  day  of  September,  A.  D. 
1926,  by  and  between  the  United  States  Gypsum  Company, 
an  Illinois  corporation,  of  300  West  Adams  Street,  Chicago, 
Illinois,  party  of  the  first  part,  and  Fritz  Rudolf  Christiani 
and  Aage  Nielsen,  co-partners  and  doing  business  under 
the  firm  name  of  Christiani  &  Nielsen,  of  77  Raadhus- 
pladsen,  Copenhagen,  Denmark,  parties  of  the  second  part, 
and  Erik  Christian  Bayer,  of  Copenhagen,  Denmark,  party 
of  the  third  part, 

Witnesseth  that  whereas  the  United  States  Gypsum 
Company  is  the  owner  of  all  rights  in  and  to  an  applica¬ 
tion  for  United  States  Letters  Patent,  Serial  Number 
733197,  filed  August  20,  1924,  by  Carlisle  K.  Roos,  and 
Christiani  &  Nielsen  are  the  owners  of  all  rights  in  and  to 
an  application  for  United  States  Letters  Patent, :  Serial 
Number  661723,  filed  September  8,  1923,  by  Erik  Christian 
Bayer,  subject  to  an  arrangement  which  they  have  made 
with  the  said  Bayer  and  others ;  and 

Whereas  an  interference,  Number  50974,  has  been  de¬ 
clared  and  is  now  pending  in  the  United  States  Patent 
Office  between  the  said  two  pending  applications  of  Roos 
and  Bayer  and  an  application  for  patent  of  John  A.  Rice, 
Serial  Number  608349,  filed  December  21,  1922;  and 

Whereas  it  is  the  desire  of  the  United  States  Gypsum 
Company  and  the  said  Christiani  &  Nielsen  to  insue  to 
them  and  each  of  them  certain  rights  and  privileges  under 
patent  protection  of  the  United  States,  in  the  event  that 
priority  of  invention  in  said  interference  is  ultimately 
awarded  to  either  Bayer  or  Roos  by  the  United  States 
Patent  Office  Tribunals  or  the  Court  of  Appeals  of  the 
District  of  Columbia,  or  as  a  result  of  a  concession  of  pri¬ 
ority  by  one  of  said  applicants  to  the  other,  or  otherwise, 
and  regardless  of  to  which  of  said  applicants,  Bayer  or 
Roos,  a  patent  is  issued  for  the  invention  involved  in  said 
interference ;  j 

Now,  therefore,  in  consideration  of  the  sum  of  One  Dol¬ 
lar  ($1.00)  and  other  good  and  valuable  considerations 
each  to  the  other  in  hand  paid  by  the  parties  hereto,  re¬ 
ceipt  whereof  is  hereby  acknowledged,  and  of  the  mutual 


covenants  and  agreements  hereinafter  contained,  the  par¬ 
ties  hereto  do  hereby  agree  as  follows : 

(1)  The  purpose  of  this  agreement  is  to  insure  to  the 
parties  hereto  certain  rights,  privileges  and  advantages 
under  patent  protection  in  the  event  that  priority  of  in¬ 
vention  in  said  interference  is  awarded  to  either  the  said 
Bayer  or  Roos,  or  their  assigns,  and  to  enable  the  parties 
hereto,  without  further  loss  of  time,  to  undertake  the  manu¬ 
facture,  sale  and  exploitation  of  the  products  manufactured 
according  to  the  subject-matter  of  said  interference,  all  in 
accordance  with  the  covenants  and  agreements  hereinafter 
contained. 

(2)  Christiani  &  Nielsen  will  give  to  the  United  States 
Gypsum  Company,  to  the  fullest  extent  practicable,  the 
benefit  of  the  experience  they  have  obtained  in  Europe  in 
connection  with  porous  or  cellular  cement,  both  as  to  manu¬ 
facture  and  as  to  exploitation  thereof. 

(3)  The  United  States  Gypsum  Company,  upon  access 
to  such  information  and  with  such  as  is  in  its  possession, 
in  connection  with  said  process  as  applied  to,  gypsum  in 
the  United  States,  will  advertise,  make,  contract,  sell, 
license  or  otherwise  exploit  the  said  patented  process  in 
such  wav  as  to  it  mav  seem  best. 

(4-)  The  United  States  Gypsum  Company  shall  have  the 
sole  and  exclusive  rights  in  the  United  States  of  America 
to  the  process  or  processes  described  in  said  patent  ap¬ 
plications,  and  the  product  made  thereby,  without  the  pay¬ 
ment  of  any  royalty  whatever,  when  gypsum  is  used  as 
the  main  binding  material,  whether  the  patent  is  issued 
to  Bayer  or  Roos.  and  Chrisfiani  &  Nielsen  and  the  said 
Bayer  do  hereby  grant  to  the  United  States  Gypsum  Com¬ 
pany,  free  from  all  royalty,  the  sole  and  exclusive  right 
and  privilege,  in  the  United  States  of  America  and  the 
territories  and  possessions  thereof,  of  using  the  process 
forming  the  subject-matter  of  said  interference,  and  of 
manufacturing,  using  and/or  selling  the  product  made  by 
said  process,  in  the  event  that  the  patent  therefor  is 
issued  to  the  said  Bayer,  when  gypsum  is  used  as  the 
main  binding  material.  Christiani  &  Nielsen  and  the  said 
Bayer,  moreover,  will  not  sell,  or  permit  or  authorize  any 
of  their  licensees  to  sell,  in  the  United  States  of  America 
or  any  of  its  possessions,  any  of  said  product  wherein 
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gypsum  is  the  main  binding  material.  The  agreements  con¬ 
tained  in  this  paragraph  shall  not  be  subject  to  the  arbi¬ 
tration  clauses  hereinafter  referred  to  in  paragraph  (17) 
hereof. 

(5)  It  is  agreed  that  the  value  of  said  process  as  applied 
to  Portland  cement  mortar  or  other  mortars,  wherein  gyp¬ 
sum  is  not  the  main  binding  material,  is 

i 

(a)  for  heavy  material,  namely,  of  sp.  g r.  of  0.6 

and  over . !  5%, 

(b)  for  light  material,  namely,  of  sp.  gr.  under  0.6:  10%, 

of  the  selling  price  at  factory  or  where  else  made,  sold 
or  delivered  to  third  persons,  i.  e.  invoice  price  of  seller 
with  deduction  of  any  forwarding  charges. 

If  the  products  manufactured  according  to  the  subject- 
matter  of  said  interference  are  made  and  used  by  the 
United  States  Gypsum  Company  on  its  own  contracts  (not 
including,  however,  products  wherein  gypsum  is  the  main 
binding  material),  the  usual  selling  prices  obtained  for 
such  products  are  to  be  used  for  the  purpose  of  determin¬ 
ing  the  value  of  said  process  as  hereinabove  stated,  j 
Of  the  process  value  fixed  in  the  manner  above  stated, 
one-half  part  is  to  be  paid  to  Messrs.  Christiani  &  Niel¬ 
sen,  i.  e., 

(a)  for  heavy  material,  namely,  of  sp.  gr.  0.6  and| 

over  .  2%% 

(b)  for  light  material,  namely,  of  sp.  gr.  under  0.6  5  % 

(6)  For  the  first  two  years,  the  United  States  Gypsum 
Company  will  pay  to  Messrs.  Christiani  &  Nielsen,  ! 

(a)  for  heavy  material,  namely,  of  sp. 

gr.  0.6  and  over .  50  c.  per  cub.  meter 

(b)  for  light  material,  namely,  of  sp. 

gr.  under  0.6 .  $2.00  per  cull  meter 

for  all  such  material  (not  including,  however,  material 
wherein  gypsum  is  the  main  binding  material),  manufac¬ 
tured  and  sold  by  the  United  States  Gypsum  Company. 

(7)  It  is  recognized  that  experience  may  show  that  the 
above  figures  are  not  accurate,  and  it  is  understood  that 
after  two  years  from  the  date  hereof  the  figures  may  need 
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adjustment  in  order  to  obtain  equal  benefits  on  the  lines 
indicated  by  the  United  States  Gypsum  Company  and 
Messrs.  Christian*!  &  Nielsen.  It  is  agreed,  however,  that 
the  payment  to  Messrs.  Christiani  &  Nielsen  from  the 
United  States  Gypsum  Company,  after  the  first  two  years, 
is  to  be  as  stipulated  in  paragraph  (5)  hereof,  the  esti¬ 
mated  price  base  stated  in  paragraph  (6)  hereof  to  be 
adjusted  corresponding  to  the  prices  actually  obtainable 
in  the  market. 

(8)  After  the  United  States  Gypsum  Company,  by  means 
of  its  own  manufacture  and  sale,  has  introduced  in  the 
United  States  of  America  concrete  products  made  accord¬ 
ing  to  the  process  forming  the  subject-matter  of  said  in¬ 
terference,  it  shall,  in  order  to  further  the  exploitation  of 
such  products  and  to  increase  the  manufacture  and  sale 
thereof,  grant  licenses  to  others  to  operate  under  said 
process  for  the  manufacture  of  said  products,  it  being  un¬ 
derstood,  however,  that  this  provision  does  not  extend 
to  products  in  which  gypsum  is  the  main  binding  mate¬ 
rial,  the  exclusive  right  with  respect  to  which  is  given  to 
and  reserved  by  the  United  States  Gypsum  Company. 

In  the  event  that  licenses  are  granted  bv  the  United 
States  Gypsum  Company  to  others  to  practice  the  process 
forming  the  subject-matter  of  said  interference  or  to  manu¬ 
facture,  use  or  sell  the  products  made  by  said  process 
(other  than  when  gypsum  is  the  main  binding  material), 
then  instead  of  the  United  States  Gypsum  Company  and 
Messrs.  Christiani  &  Nielsen  receiving  equal  parts,  as  in 
paragraph  (5)  hereof  provided,  any  royalty  obtained  in 
excess  of  the  minimum  amount  to  be  paid  to  Messrs.  Chris¬ 
tiani  &  Nielsen,  as  stipulated  in  paragraph  (9)  hereof,  shall 
be  paid  to  and  retained  by  United  States  Gypsum  Com¬ 
pany.  If  required  for  the  advantageous  development  of 
the  subject-matter  of  this  agreement,  the  United  States 
Gypsum  Company  will  specify  or  adjust  the  license  fee  or 
rovalties  under  licenses  that  mav  be  or  have  been  granted 

%  k  w 

bv  it  to  a  sum  not  in  excess  of  three  times  the  minimum 
amounts  to  be  paid  to  Christiani  &  Nielsen  under  para¬ 
graph  (9)  hereof. 

The  United  States  Gypsum  Company  shall  not  be  re¬ 
quired  to  guarantee  the  collection  of  accounts  to  be  paid 
by  said  licensees,  but  shall  use  its  best  efforts  to  issue  such 
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licenses  to  responsible  parties  only  and  to  collect  such  ac¬ 
counts,  and  all  costs  or  expenses  for  enforcing  the  collec¬ 
tion  of  such  accounts  shall  be  borne  by  it. 

In  the  event  that  licenses  are  granted  by  the  United 
States  Gypsum  Company  to  others,  such  licenses  shall  con¬ 
tain  a  provision  giving  to  the  United  States  Gypsum  Com¬ 
pany  the  right  to  terminate  and  cancel  the  same  in  the 
event  that  a  certain  fixed  minimum  production  specified  in 
such  licenses  is  not  arrived  at  within  a  specified  time  and 
thereafter  maintained. 

i 

(9)  It  is  agreed  that  the  amount  to  be  paid  Messrs. 
Christiani  &  Nielsen  per  cubic  meter  under  paragraphs 
(5),  (7)  and  (8)  hereof  is  not  to  be  less  in  either  case  than 

(a)  for  material  of  specific  gravity  0.6  and  over.  .  .  25  c. 

(b)  for  material  of  specific  gravity  under  0.6 . .  $1.00 

(10)  Payment  hereunder  from  the  United  States  Gyp¬ 
sum  Company  to  Messrs.  Christiani  &  Nielsen  shall  be 
made  quarterly,  without  specific  application,  on  or  before 
the  15th  days  of  January,  April,  July  and  October  in  each 
year,  for  all  such  products  sold  by  it  or  its  licensees  dur¬ 
ing  the  next  preceding  three  calendar  months.  The  United 
States  Gypsum  Company  will  mail  to  Christiani  &  Nielsen 
at  Copenhagen,  Denmark,  on  or  before  the  15th  days  of 
January,  April,  July  and  October  in  each  year  statements 
showing  the  quantity  of  products  sold  by  it  made  accord¬ 
ing  to  said  process  during  the  preceding  quarterly  period, 
together  with  the  quantities  reported  by  its  licensees  and 
the  amount  paid  by  said  licensees  for  the  preceding  quar¬ 
ter,  and  shall  remit  with  said  statement  the  amounts  of  the 
royalties  shown  by  said  statement  to  be  due  to  Christiani 
&  Nielsen  for  products  made  by  the  United  States  Gypsum 
Company  and  sold  by  it,  together  with  the  proportionate 
share  of  Christiani  &  Nielsen  of  the  amounts  received  by 
the  United  States  Gypsum  Company  from  its  licensees. 
The  books  of  the  United  States  Gypsum  Company  will  be 
available  for  inspection  by  Messrs.  Christiani  &  Nielsen  to 
ascertain  the  financial  and  business  position  of  the  United 
States  Gypsum  Company  in  order  that  the  said  Christiani 
&  Nielsen  may  be  fully  informed  with  regard  thereto. 

(11)  The  United  States  Gypsum  Company  will  use  its 
best  endeavors  to  exploit  the  process  forming  the  subject- 


matter  of  said  interference  and  the  products  made  accord¬ 
ing  thereto  to  the  best  advantage  of  both  parties,  and  will 
treat  the  said  products  by  way  of  advertisement  and  sales 
organization  and  the  like,  as  though  it  were  one  of  its 
present  regular  products.  But  it  shall  not  be  liable  to  the 
second  parties  for  its  failure  to  market,  advertise  or 
otherwise  exploit  the  said  products  to  any  particular  ex¬ 
tent,  it  being  understood  that  its  *  management  shall  be 
the  sole  judge  of  the  manner  and  extent  to  which  it  shall 
advertise  or  otherwise  exploit  said  products,  and  in  case 
reasonable  production  of  said  products  is  not  arrived  at, 
then  Christiani  &  Nielsen  may  take  up  the  manufacture 
and  sale  thereof,  as  hereinafter  stated.  If  before  the  year 
1931,  in  comparison  with  the  size  of  the  country  and  the 
exploitation  of  such  products  in  other  countries  during  the 
same  period,  reasonable  production  of  light  as  well  as 
heavier  porous  concrete  made  according  to  said  process 
is  not  arrived  at  in  the  United  States  of  America,  and 
arbitrators  appointed  in  accordance  with  paragraph  (17) 
hereof  shall  first  have  so  decided,  then  Christiani  &  Niel¬ 
sen  are  entitled  (if  possible,  in  collaboration  with  the 
United  States  Gypsum  Company)  also  to  take  up  the 
exploitation  of  said  process  and  of  the  products  made  ac¬ 
cording  thereto,  in  the  United  States  of  America,  either 
by  manufacturing  porous  concrete  themselves  in  the  United 
States  or  by  licensing  others  so  to  do,  the  United  States 
Gypsum  Company  agreeing  that  it  will,  in  such  contin¬ 
gency,  upon  request  of  Christiani  &  Nielsen,  authorize 
Christiani  &  Nielsen,  in  their  own  name,  to  grant  licenses 
to  such  persons  or  concerns  as  Christiani  &  Nielsen  shall 
determine,  but  said  licenses  shall  not  extend  to  the  use 
of  said  process  or  the  making  of  any  products  thereby 
in  which  gypsum  is  the  main  binding  material. 

Until  such  time,  however,  as  Christiani  &  Nielsen  may 
be  permitted,  pursuant  to  the  terms  and  provisions  hereof, 
to  make  porous  concrete  in  the  United  States  of  America 
according  to  said  process,  Christiani  &  Nielsen  and  the 
said  Bayer  will  not  sell,  or  permit  or  authorize  any  of 
their  licensees  to  sell  any  of  said  product  in  the  United 
States  or  any  of  its  possessions,  regardless  of  where  said 
product  shall  have  been  made. 

In  the  event  Christiani  &  Nielsen  shall  manufacture  or 
sell  or  license  others  to  manufacture  or  sell  said  porous 
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concrete  material  in  the  United  States  of  America  pur¬ 
suant  to  the  next  preceding  paragraph  hereof,  they  shall 
quarterly  render  and  pay  to  the  United  States  Gypsum 
Company  the  minimum  amounts  stipulated  in  paragraph 
(9)  hereof  for  each  cubic  meter  of  cell  concrete  manufac¬ 
tured  or  sold  by  them  in  the  United  States  of  America  or 
through  or  by  their  licensees,  payment  and  statements 
showing  the  quantity  of  material  sold  to  be  made  quar¬ 
terly  in  the  same  manner  and  at  the  same  time  as  the 
United  States  Gypsum  Company  is  required  to  make  pay¬ 
ment  and  render  statements  as  in  paragraph  (10)  hereof 
provided.  Christiani  &  Nielsen  shall  not  be  required  to 
guarantee  the  accounts  of  its  licensees,  but  will  use  its 
best  efforts  to  select  responsible  parties  and  collect  such 
accounts,  and  the  cost  and  expense  of  enforcing  collection 
of  such  accounts  shall  be  borne  bv  them.  The  United 
States  Gypsum  Company  shall,  upon  the  request  of  Messrs. 
Christiani  &  Nielsen,  terminate  or  cancel  the  exclusive 
rights  granted  by  it  to  any  licensee  for  the  failure  of  such 
licensee  to  produce  the  fixed  minimum  production  stated 
in  such  license,  according  to  paragraph  (8)  hereof. 

(12)  To  assist  the  United  States  Gypsum  Company, 
Messrs.  Christiani  &  Nielsen  are  prepared  to  supply  a 
properly  qualified  engineer  to  accompany  a  representative 
to  the  United  States  Gypsum  Company  to  any  works  to 
which  they  have  access  in  Europe,  to  obtain  such  informa¬ 
tion  as  is  available,  the  expense  of  such  representatives 
to  be  borne  by  the  respective  companies. 

(13)  Christiani  &  Nielsen  agree  that  they  will  communi¬ 
cate  to  the  United  States  Gypsum  Company  any  other 
invention  in  process,  apparatus  or  product,  or  improve¬ 
ments  thereon;  relating  to  the  general  subject-matter 
hereof,  made  by  them,  or  either  of  them,  or  which  are 
now  owned  or  controlled  by  them  or  which  may  hereafter 
be  owned  or  controlled  by  them.  It  will  take,  or  cause  to 
be  taken,  all  necessary  steps  by  way  of  applications  for 
patents  and  assignments  to  the  United  States  Gypsum 
Company,  but  at  the  expense  of  the  Untied  States  Gyp¬ 
sum  Company,  to  enable  said  Company,  if  it  so  desires, 
to  have  patents  issued  to  the  United  States  Gypsum  Com¬ 
pany  for  such  inventions  or  improvements  in  the  United 
States,  and  the  United  States  Gypsum  Company:  agrees 
that  it  will  likewise  communicate  to  Christiani  &  Nielsen 
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any  invention  in  process,  apparatus  or  products,  or  im¬ 
provements  thereon,  relating  to  the  general  subject-matter 
hereof,  (that  is  to  say,  the  process  of  forming  a  cellular 
product  which  comprises  forming  a  tenacious  foam  and 
then  mixing  the  foam  with  cement,  gypsum  or  other  bind¬ 
ing  material)  made  by  its  engineers  and  belonging  to  the 
said  United  States  Gypsum  Company  and  which  it  may 
own  or  control,  and  in  like  manner  to  take  all  necessary 
steps,  but  at  the  expense  of  Christiani  &  Nielsen,  to  enable 
the  latter,  should  they  so  desire  to  take  out  patents  in 
other  countries  than  the  United  States  of  America  on  such 
inventions  or  improvements.  In  the  interest  of  the  parties 
hereto,  the  United  States  Gypsum  Company  will  endeavour 
to  protect  by  Letters  Patent  in  the  United  States  of 
America  any  inventions  in  or  improvements  made  by  its 
engineers  on  the  process  and  products  forming  the  general 
subject-matter  of  this  agreement. 

(14)  In  the  event  that  a  patent  may  be  granted  upon  the 
application  of  either  the  said  Poos  or  the  said  Bayer,  if 
either  prevails  in  said  interference,  the  United  States  Gyp¬ 
sum  Company  may,  at  its  own  option,  institute  suit  against 
the  infringement  thereof,  if  there  be  any  infringements,  at 
its  own  expense,  but  the  United  States  Gypsum  Company 
shall  not  be  obligated  to  expend  beyond  Ten  Thousand 
Dollars  ($10,000)  in  connection  with  any  such  suit  or  suits. 


(15)  It  is  decided  that  any  patents  which  may  be  issued 

in  the  United  States  upon  pending  or  future  applications 

shall  be  assigned  to  the  United  States  Gypsum  Company. 

Christiani  &  Nielsen  agree  that  if  priority  of  invention  is, 

by  the  Court  of  Appeals  of  the  District  of  Columbia  or 

anv  tribunal  of  the  Patent  Office  from  whose  decision  no 
* 

appeal  is  taken  within  the  time  fixed  for  appeal,  or  as  a 
result  of  the  termination  of  said  interference  bv  a  con- 
cession  of  priority,  or  otherwise,  awarded  to  the  said  Bayer 
for  the  subject-matter  of  the  said  interference,  then  the 
said  Christiani  &  Nielsen  will  cause  to  be  assigned  by 
proper  instrument  in  writing,  to  the  United  States  Gyp¬ 
sum  Company,  the  entire  right,  title  and  interest  in  and 
to  said  Bayer  application  and  the  invention  therein  set 
forth  and  in  and  to  the  patent  to  be  issued  on  said  appli¬ 
cation,  with  a  request  to  the  Commissioner  of  Patents  that 
the  patent  issuing  on  said  application  be  issued  to  the 
United  States  Gypsum  Company. 
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(16)  Any  dispute  between  the  United  States  Gypsum 
Company  and  any  other  party,  or  between  Messrs.  Chris- 
tiani  &  Nielsen  and  any  other  party,  shall  be  conducted  by 
each  party  independently  and  at  its  own  expense,  but  shall 
be  conducted,  as  far  as  practicable,  so  as  not  to  interfere 
with  the  objects  of  this  agreement. 

(17)  In  accordance  with  the  objects  of  this  agreement, 
disputes  which  may  arise  between  the  parties  hereto  will 
be  submitted  to  arbitration  of  an  arbitrator  or  arbitrators 
appointed  in  the  following  manner:  The  United  States 
Gypsum  Company  shall  appoint  one  arbitrator  and  Chris- 
tiani  &  Nielsen  shall  appoint  one  arbitrator,  and  the  two 
arbitrators  so  appointed  shall  appoint  the  third  arbitra¬ 
tor,  and  the  decision  of  any  two  of  the  three  arbitrators 
so  appointed  with  respect  to  any  dispute  which  may  be 
submitted  to  them  by  the  parties  shall  be  final  and  bind¬ 
ing  upon  the  parties  hereto.  Any  arbitration  is  to  take 
place  in  the  United  States  of  America,  unless  the  parties 
agree  to  the  contrary. 

(18)  This  agreement  shall  continue  in  full  force  and 
effect  from  the  date  hereof  until  the  issue  of  Letters  Pat¬ 
ent  upon  the  application  of  either  Bayer  or  Roos,  in  the 
event  that,  as  a  result  of  the  decision  of  the  interference, 
priority  of  invention  is  awarded  to  either  the  said  Bayer 
or  the  said  Roos,  and  shall  continue  thereafter  for  the  full 
term  of  the  Letters  Patent  containing  the  subject-matter 
of  the  interference.  Neither  party  shall  acquire  Rice 
patents  without  first  offering  other  party  opportunity  to 
share  in  purchase  thereof  at  price  offered  by  Rice  and  if 
both  parties  shall  then  join  in  purchase  of  Rice  patents — 
Christiani  &  Nielsen  paying  one  quarter  part  and  United 
States  Gypsum  Company  three  quarter  part  of  said  pur¬ 
chase  price — this  agreement  shall  operate  if  United  States 
Gypsum  Company  is  able  to  produce  Cell  Concrete  other 
than  Gypsum  base  under  United  States  patent  protection 
from  Bayer,  Roos,  Rice  and  future  development;  provided 
if  interference  decided  adversely  to  both  Bayer  and  Roos 
and  parties  do  not  jointly  share  in  acquisition  of  Rice  pat¬ 
ents  or  United  States  Gypsum  Company  is  prevented  from 
using  said  process  by  reason  of  infringement  of  Letters 
Patent  owned  by  another  or  others,  then  this  agreement 
shall  be  deemed  terminated  and  cancelled. 
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Roos  and  Bayer  shall  carry  to  Court  of  Appeals  for  the 
District  of  Columbia  as  final  deciding  tribunal  the  pending 
interference,  sharing  expense  equally  in  event  adverse 
Rice  preliminary  award. 

(19)  At  the  expiration  of  all  United  States  patent  pro¬ 
tection,  the  United  States  Gypsum  Company  and  Chris- 
tiani  &  Nielsen  shall  then — based  on  the  state  of  the  Cell 
Concrete  business — use  their  best  endeavours  to  arrange 
an  agreement  for  future  collaboration. 

(20)  This  agreement  is  to  be  construed  according  to  the 
laws  of  the  United  States  of  America. 

In  witness  whereof,  the  United  States  Gypsum  Company 
has  caused  these  presents  to  be  signed  on  its  behalf  by  its 
President,  attested  by  its  Secretary,  and  its  corporate  seal 
hereunto  affixed,  and  Fritz  Rudolf  Christ iani  and  Aage 
Nielsen,  co-partners  and  doing  business  under  the  firm 
name  of  Uhristiani  &  Nielsen,  have  hereunto  signed,  sealed 
and  delivered  these  presents,  and  Erik  Christian  Bayer 
has  hereunto  signed,  sealed  and  delivered  these  presents,  all 
done  the  dav  and  vear  first  above  written. 

UNITED  STATES  GYPSUM 
COMPANY, 

( Sgd. )  By  S.  L.  AVERY, 

Its  President. 

UNITED  STATES  GYPSUM 
COMPANY, 

(Sgd.)  By  H.  E.  BROOKBY, 

Director  of  Products ,  on 

Authority  of  President. 

Attest : 

(Sgd.)  R.  G.  BEAR, 

Secretary. 

(Sgd.)  RUD.  CHRISTIANI, 

(Sgd.)  AAGE  NIELSEN, 

Co-partners  and  Doing  Business 

under  the  Firm  Name  of 

Christiani  &  Nielsen. 

Attest : 

(Sgd.)  ERIK  MEYER, 

Civil  Engineer. 

ERIL  CHR.  BAYER. 


(Sgd.) 


Is  This  the  Proof  of  the  Pudding? 


From  tiie  manufacturing  processes  of  the  “chemically-controlled”  industries  take 
one  element — the  volatile,  organic  solvents — and  consider  the  tremendous  value  of 
property  and  materials  hanging  on  the  adequate  protection  of  that  element  against  its  extra  fir r  hazard. 

la  the  value  worth  protecting?  We  mean  protecting  adequately. 

Measuring  the  worth  of  all  fire  protection  devices  by  the  service  they  can  give  in  &u  emergency  - 
a  fire. — we  submit  that  unless  a  man  handling  a  piece  of  fire  apparatus  can  say,  “Fire's  Out.”  l>eforc  any 
material  damage  has  been  done  to  plant,  raw  materials,  or  finished  products,  that  ap[>aratus  is  worthless 
at  any  cost  price. 

The  use  of  WATER  on  chemical  fires,  by  hose  line,  bucket,  or  common  “chemical"  extinguishers, 
too  often  inrreates  the  danger  of  conflagration. 

A  blanket  of  Fircfoam  one  hour  after  it  was  applied  to  the  burning  surface  of  a  tank  of  solvent  is 
shown  in  the  above  photograph.  No  inflammable  substance  can  continue  to  bum  when  covered  in:  this 
manner  with  Firefoam.  and  a  reflash  is  impossible. 

As  a  fire  protective  product  and  service,  Firefoam  has  long  since  passed  the  experimental  stage, 
l>eing  now  an  integral  part  of  practically  all  important  refining  and  storage  systems  in  the  oil  industry 
and  generally  recognized  by  other  industries  having  serious  fire  problems. 

Full  information  on  portable  unit*  and  stationary  systems,  inc  luding  Firefoam  Automat ic  Sprinkler  equip¬ 
ment.  for  all  types  of  risk  in  the  chemical  industry,  may  lie  obtained  by  writing  to 


FOAMITE  FIREFOAM  COMPANY 

Fire  Protection  F.n^mrrri 
|.~l  Fifth  Avenue.  New  York  City 
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UNITED  STATES  GYPSUM  CO. 

New  York.  Cleveland.  Chicago.  Minneapolis,  Kansas  City.  Los  Angeles 

SUBJECT  HEB  -  Light  height  Tile _ 

y  By  foam  princJL 


/f  /  i  ^ 


u  Jfort  Bodge,  Iowa, 
cP  A  (Augustus.  1922. 


Motion  Depa^t-ea^/  ^ 

fajev  / 


r  ^ 


\V^  TJe  have  studied  the  application  of  the  foam  prin¬ 
ciple,  as  suggested  in  ycur  letter  of  August  14-th  and  have 
carried  it  through  a  semi -commercial  hand  moulding  trial. 

Using  saponin  as  the  foam  producer  with  gun  arabic 
as  the  colloidal  medium,  we  produced  a  tough  fine  grained 
foam  which  is  permanent  for  several  hours.  The  foam  is: 
heater,  up  from  a  hot  4#  stock  solution  containing  2*£  gun 
and  2$  saponin. 

Sixteen  grans  of  gun  arable  and  saponin  combined 
produces  sufficient  foam  for  one  4-"  hollow  tile,  with  the 
nixing  water  is  equivalent  of  a  1/10$  solution. 

The  foam  is  added  to  the  nixing  water  ju3t  prior 
to  the  entrance  of  stucco.  Very  little  of  the  foam  cells 
are  lost  or  destroyed  when  nixed  with  the  water.  Thorough 
mixing  of  the  cas3  produces  very  uniform  distribution  of  the 
air  cells. 

I 

Several  4-"  tile  were  hand  poured  weighing  from  29 
to  32  pounds.  Lighter  nixes  than  this  are  practicable.: 

We  are  sending  by  express  for  your  inspection  a 
29  pound  cellular  block,  also  abroken  section  showing  the 
excellent  distribution  of  the  ^Tnute'^ir  cells.  The  com- 
pressional  value  of  this  tile  llr'4^0''  pounds  per  square  inch. 

i 

Although  the  cocpressional  values  of  the  cellular 
tile  are  no  greater  than  the  casein  tile,  they  have  thus  far 
appeared  to  possess  greater  toughness.  This  is  accounted  for 
b-  the  toughening  action  of  the  guns,  and  for  the  reason  that 
the  individual  ceil  wall  is  formed  of  stucco  of  greater  density. 

Our  experiments  show  conclusively  that  the  principal 
will  meet  commercial  application  and  supplant  the  casein  process 
if  need  be.  i 

As  saponin  has  a  tendency  to  produce  a  brown  Surface 
tile,  we  are  contemplating  the  substitution  of  soap  bark. 


tHL*  s*  A<,  6  [y, 

c Works  Manage: 
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Roos  Ex.  No.  8 

United  States  Gypsum  Co. 


New  York.  QaveWod.  Chicago.  Minneapolis  finaai  City,  Loa  *  afaiaa 

SUBJECT  KEB  -  Lightweight  "board  and  block. 

August  14,  1922, 


x^/r  y 


0^= 


Mr.-  P.  P.  Theobald, 
Work3  Manager, 

Port  Dodge,  Iowa. 


I  note  your  report  of  August  9th  and  have  looked  over  the  ! 
casein  boards.  Your  point  of  peeling  on  the  top  sheet  is  well  thought 
out  said  is  one  of  the  problems  to  be  solved.  Too  much  acceleration 
under  former  methods  of  board  operation  caused  the  same  result,  by 
the  corresponding  artificial  consistency  and  quick  stiffening,  and 
thus  the  settling  back  of  the  mix  from  the  top  paper. 


I  think  we  will  file  an  application  Just  the  same,  to  be  in 
on  the  ground  floor  with  the  Gypsolite  Company. 


I  have  been  considering  the  foaming  reaction  from  a  good  many 
angles,  and  what  we  want,  I  believe,  is:  (1)  A  foaming  agent  like 
soap  bark,  (2)  A  thickened  solution  like  we  would  get  with  rice  flour 
or  other  starch. 


Thu3  a  weak  rice  flour  solution  would  be  made,  and  a  water 
extract  of  soap  bark  adc.ec,  and  the  whole  beaten  to  a  permanent  foam 
and  castings  made  from  this  foam.  Something  of  this  same  reaotion  is 
used  in  the  commercial  manufacture  of  marshmallows,  whereby  gelatin  ; 
solutions  are  beaten  to  a  foam  and  powdered  sugar  added  to  make  the 
foam  permanent.  Of  course,  gelatin  would  retard, So  potassium  or 
aluminum  sulphate  could  be  incorporated  in  any  solution  and  thus 
counteract  retarding  effect. 


ilso  would  like  castings  mace  from  a  solution  of  calcium 
bisulphite  and  calcium  bicarbonate.  This  solution  must  be  made  by 
passing  S0£  or  COg  into  suspended -milk  of  lime  until* clear  solutions 
are  obtained.  Thus  we  will  get  a  line  on  the  porosity  of  a  cast 

due  to  the  release  of  absorbed  gas  when  sufficient  liquid  is  not 
present,  due  to  the  setting  of  the  gypsum,  to  hold  it  in  solution 
further. 


I  have  looked  over  the  partition  tile  sent  in  and  they 
look  quite  promising,  Indeed.  I  think  you  will  be  able  to  get  a 
29-pound  tile  on  the  4"  section,  and  also  a  2ft-pound  tile  on  the  3" 
seat  Ion.  Do  not  forget  you  have  core  poles  oi'  increased  area  coming 
which  should  take  1-1/2  pounds  off  of  each  tile  by  enlarged  core 
section  alone. 
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Roos  Ex*  No*  12 


FULLER-MORR1SSON  COMPANY 

WHOLESALERS  MANUFACTURERS  IMPORTERS 

8*0  W.  Randolph  St.  at  Clinton  Tkl*pnon«  Phankun  1820 


Sold  to 


Chicago 


United  "v'.r.'.iai  Company, 

205  wee t  Monroe  Street 


Date 


7/11/33  T 


192 


Route — p0rocl  Post 


WE  GUARANTEE:  That  the  article.  on  th.a  m 
voce  art  not  Adulterated  or  miabraadrd  within  the 
wt>i«m  oi  the  Federal  Food  and  Druo  Act.  June 
M.  :t0&,  as  amended,  of  the  Zaaectiode  Act  o I  1910. 
^Uo 

'That  the  foods  Uated  herein  mere  produced  or 
manufactured  In  accordance  with  the  Federal  Child 

Act  o<  September  1st.  191a. 

FULLER  HORIUSSON  CO. 
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l  Mi  IM  M  U« 


TO 


United  States  Gypsum  Company 

205  WEST  MONROE  STREET 

CHICAGO  No.  A  6009 

Fu  1  ief-  -  .iCm  aeon  Co^-p^iiy, 

Clinton  <5  Randolph  Sts.,  *7  /£  Q}  / 


Chics 11.  \ 

ALCA«Jt-*NTCA  OU«  OKSC*  FO«  SlI  FOI.LOWINO  AND  BMIA  TO  OUH  ADDMCS* 

r4 1.  Cccgc,  Iowa.  / 
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Rooa  Ex*  25 


_ _ _ Week  Ending  Kor.  1.  1924. 

- 1.158.771  *  Board: - - 

- Operant jmg-’hrs. - - — 

- 8 -.-900  J-per-hr-. - - 

- -£7-5  -Soap  -Bsrk  used.  -  - - - 

- 2.1?.  §  S.B.  per  :r.  _  _  _ _ _ 

_ _ .238_#_SaBj.  per  V.' 

6300  gal.  sol.  used 
46.5  gal  per "hr. 

■5r45“gal.  per  V 

- 8700  ^~K.?.^wed - 

-  7. 5-  &  K.B.  per  If* 

- 4  ..-3  7-  i- S..3.-  per  IOC  pal,  sol. 


_ 7eek  Bnding  lor.  8,  1924  , 


1.250  150 Board. 
_  177  Opera  rmp^hTs . 

— 9^ 


-303  ^7  -Sosp-Sar  used . 
2-42  #  2.3_  per 

_  _246  4  S.B.  per  HV 
650C  gal.  sol.  used 
811  gal  per  hr. 

Sr.  2  gal  .  per  IT*  ' 


9000  4  K.B.  wed . 

7.2  !i  K.B.  per  Ik' 

4*7  4  S.B.  per  100  gal  sol. 


0*2*5 


UNITED  STATES  GYPSUM  CO. 

New  York,  Baltimore,  Cleveland,  Chicago,  Minneapolis,  Kansas  City,  Los  Angeles 

SUBJECT 

Cellular  Board  Operation 
Tieek  Ending  Hov.  15.24 

1.466.344  1  Board. 

134  operating  hours 

1095 o’  *  per  hr 

366  lbs  soap  bark  user. 

2.74"  soap  bark  per.  hr. 

25"  soap  bark  M' 

7000  gel  solution  used 
52. 5gal  per  hr 

4.7  gal  solution  used  per  1" 

86CCP  KB  used 
5.9»'XB  use?  per  1!' 

5#  SB  100  gal. 

v.'eek  Ending  Kov.  22,1924. 

1.406. 304  ’  Board 
134  Operating  hours. 

1C.5&C  *  per  hr. 

317  soap  bark  used. 

2.36  ■■  per  hour  soap  hark 
.226  P  soap  bark  V.' 

6Q60  gal  solution  used 
45  gal.  per  hr. 

4.3  gal  solution  per  hr."' 

7000  $  K.L.  used 

f>  #  K.B.  used  per  K’ 

5.3  #  S.B.  per  100  gal. 

V.'eeh  Ending  B'ov.  29.  1924. 

1.093.667  ’  Board 
111  Operating  hours. 

9.650  *  per  Hr. 

299  p  S.B.  used 

2.7  ij  S.B.  used  per  hr. 

.263  P  S.B.  used  per  1!  ’ 

5400  gal  solution  usc-d 

46.7  gal  per  hr. 

4.93  gal  solution  per  W  , 

56CC  f!  X  B.  used 

6.3  6  )j  ".?.  used  rrr  T.V 

5.5  $  S.B.  per  ICO  gal. 


STellular  Board  Operation. 


V/eelc  Ending  Dec.  £,  J^24.  — 


1  457.408  •  Board 
139$  Operating  hours. 

10 .450  1  per  hr . 

362  ft  Soap  Baric  used". 

2.G  #  Soap  Bark  per  hr. 

.25  #  Soap  Bark  per  If  * 

6300  gal  «olut4on  ueed.  - — r 

45  gal  sol.  per  hr.  -  - — 

_  4.32  gal  sol.  per  JL  ! _ _  _ _ _ 

_ 6605..  jLx  JL  JUsiiL _ J 

4 . 5#K.B.  per  H  » 

5.75  |  8.B.  per  100  gal 


Week  Ending  Dec.  13  1924. 


-  1.298,551  4  Board.  - 

- — - 138-  — Operating  Houra. - 

_ 9t 410  *  per  hr. _ 

308  #  Soap  Bark  used . _ 

2.2  #  Soap  Bark  per  hr.’ 

7237  f  Soap  Bark  per  “IT  . 

- - - -  4300  gal.- soTurr^n^ujred  -  - 

— 3.46  gal  rol — per  Hf 

- —  40  gal — sol per  he - — - 

—4000 -#  K  .-B.  —used - 

3.-1  #  K. 3.  per- Iff  -  _  - 

£.8 _J  S^B^-per  lCC_ral. 


Week  Ending  Bee.  2Q.  1924 _ _ 


1 .005. 652  »  Board.  _  _  _ _ _ i _ 

94  Operating  Hours. 

10.700  2  'hr. 

228  Soap' Bark  used. 

—  Z.  42  ^^eap  Bark  per  hr. 

—  .  226  -f  soap  berk  per  Iff - - j - 

3S00  gal  -solution  used. _ . _ _ _ 

33.3  gal.  per  hr.  _  _ _ i _ _ 

3.48  gal  per  If* _ 

3£C0  If  K.B.  used. 

3.78  ft  YTB.  per  TF  - 

6.5  ft  S. Bi  per  180 - 1 - 


7/eek  Ending  Jan  3_,  1925.  _ 
8Cr.7£4  •  Board. 

98  Operating  Hours. 

8  2CC  *  per  hr. 

212  ft  Soar  Bark  used. 

£ .  16  ~  S.B.  r>er  hr 
£64  ft  S.B.  per  V 
35C0  gal.  solution  used 
4  36  pal  per  V.' 

35  .  7  r-  1  per  hr. 

3600  J  K.B'.  used 

4.3  -#  K per  Iff 

6.C5  t1  S.B.  per  TOO  gal  r oT7~ 


972 


CELLULAR  BOARD  OPERATION. 

ZooM.  Ending  Deo.  6,  1924- . 

1.4- 57,408  *  board 

operating  hour  a 
10 .450  *  board  per  hr • 

562#  Soap  Bark.  used. 

2.6#  SB  par  hr. 

.25#  SB  per  1** . 

6500  gal.  aolution  used. 

4-5  gal.  aol.  per  hr. 

4-. 32  gal.  aol.  per  . 

6600#  KB  used. 

4.5#  K3  per  M». 

5.75#  SB  per  100  gal. 

Week  Ending  Deo.  13#  1924. 

1.298. 551  *  board 
138  operating  hour a 

9.4- 10  •  board  per  hr. 

308*  Soap  Bark  used 
2.2#  S3  per  hr. 

.237#  SB  per  u*. 

4500  Gal.  solution  used. 

40  gal.  aol.  per  hr. 

5.4o  gal.  aoi.  per  M*. 

4000#  IB  used. 

^.1#  13  per  2*. 

S.S#  S3  per  100  gal. 

Week  ending  Dec.  20,  1924. 

1.005,652  r  board 
94  operating  hours 
10,700*  board  par  hr. 

228#  Soap  Bark  used. 

2.42#  SB  per  hr. 

_ .226#  SB  per  M*  . 

3500  Gal.  eolation  used. 

57.3  Gal.  sol.  per  hr. 

3.4S  gal.  aol.  per  11' . 

3SQ0#  KB  used. 

3.7s#  Z3  per  li'  . 

6.5#  S3  per  100  gal. 
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Inv estimation  of  var ioua  epee da  and 
capacities  of  board  machine  on 
I2/4/2'4 .  ~  (FTLTPTJ 


Taste  width _ 

Taste  Thickness 


20  "  per  rain. 

_ ■_ 

1/8  • 


Paste  Bixer  Belt.— - —  ■ 

Belt  Speed  -  4*  per  min. 

Tinger  Speed  _  22  BPK  _ _ 

Width  F oar  _  _  igi  " 

Foam  Thickness  1 

Volume  1184  cu.in  or  .65  cu.  ft 


Solution  Feeder 
No.  Cttpe 
Size  Cup 
Speed 
Volume 


2"  die.  x -1-7/6* 
5  -BPB  _  _ 

_ 176  xu.irL-or _ 7  .gal. 


i%gg= 

. — 

~s^E'^l=Kn — 

S’AjOj'Z, _ 


Board  Hachfne. 

Bachire  Belt  Speed - -  —  4-4  1  per  min 

Bud  Belt  Speed..  _ _  17'  3"_  per  mi: 

Time  Soak  _ _  55  sec. 


recc 

17  3" 

55 

per  min, 
aec^ 

- jr^\  rnjn- 

soak 

16 

ft 

Ik* 

1 • ation 

58 

sec 

67  sec. 

eel tation 
lira  tors 

16’  4 

3 

It 

/i'  V" 

a 

-1 —  “  4  Vrom  east 
Last  5  sets. 


68  BIT 
5?  PPM 


Speed  of  Kilr. 
Temperatures 
Bry  Zr.c 
Dry  Center 
7/et  Center 
V/et  Fnd 


Kiln  Conditions. 

S6  in.  per  mi nuie , 

305  dec  I!  _ 

257  •  " 

255  "  " 

250  "  M 


Steam  at  115  ~  pressure 

Preheating  room  150  cer  F. 

Kiln  Construction 

There  are^JLC  »oe4>i  ><nc  in  the  kiln. 

In  each  there  are  34  hestinm  coils 

There  are  two  sizes  of  ceils  and  are  as  fol 
18  pipes  oy  5  ft 
2C  pipes  l-f  by  9  ft. 


I^Scirf  -fycv^SasT^C  K91 

^^3^  -  - 

Jlait  5/x.«5<fs  gSHEPl 

.  _  37"  /*■<■  /-7.1 

- 

...  ■  dZ.5d>  °  _ 

-  2  3  0° 

2  U° 

✓  '4  * 

4S&  0 


lows 


98* 


Week  Ending  2/7/25 


Board  llanufactured  1,337.445. 
Operating  "hours  132. 

gallons  -gol .  need  5000. 

- Gal  1  or.g -per  hr; - 38- — — 

- Gal .  par  It*  . - 3- — 

Soap  Bark  used - 314  _ 

_ S.3.  per  V. _ .23# _ 

K.3.  used  'iOO  50C0  If 

Y  .3.  per  X*  3T 


Opernllnc._h.Qura  _  _ 

2 card s  per  hr  _ 

Gallons  sol  used 
Cal9  per  hr 
Cal.  per  TP 
Soar  Bark  ured 
“S.3.  per  V* 


-  Week  Ending  2/  14/  2-‘. 
1.  .252.360. 

134  . 

_ 9J396._ 

4500 
33 
— STS' 

287.* - 

-.-«r  f 

>QQ  y _ _ 

4.6  i _ 


3oards  nanufactured  83 

""Operating  hours  ~  _  ^ 

Boards  pe r  hpur  8,10! 

- gall  ons  spT“oned - -5500 


Week  Ending  2/21/25 
'635.534. 

- 102 


-Gal.  par  IT — 

Soap  Bark  used 

S  ,B .  per  _ 

?*.B.  used 
K73~~ner'lF~ 


_ 4.2 - 

220  # 
.26  jf 
34  00  T7 


—  - Speeds  taken -at  4  2V-2/24/25 

Mul-Selt  speed -  15*  &-  -  - - — - -  - 

Machine  Belt  - -421  -  -  .  _  . 

Solution  feeder  _ j£_RFV  plus  2  cups  (4*  cups  totals  ^4*  cups; 

Stucco  depth  1% _ "  _ _ _ _ 

Uea  paste  riscer  Top  shippers'  70  BUT  Bottom'  105  EES 
Solu  tion'  50""mcher  50# — - — 57  mrhe?  574s - 


.  -‘O 


Investigation  of  various  speeds  and 
capacities  of  board  machine  on 
12/*/24.  (F.D.P.) 

Foam  Machine . 


Paste  Belt. 


3elt  Speed 
Paste  tfldth 
Paste  Thic knees 

Pasta  Mixer  Belt. 
Belt  Speed 
Finger  Speed 
Width  Fo3» 

Foam  Thickness 
Volume  118 4  cu 

Solution  Feeder. 

Ho •  Cups 
Size  Cup 
Speed 
Volume 


BO*  per  min. 

lU  •  • 

1/8* 


5,4’“  per  min. 

22  RPM 
18^  F.PU 
1  '  , 
in.  or  .69  cu.ft. 


b 

2"  dia  x  1-7 /6« 

9  RPM 

176  cu.ln  or  .7ga-l» 


Board  Machine. 


Machine  Bolt  Spool 
Ji!ul  3elt  speed 
Time  Soak 
Length  of  soak 
Time  of  agitation 
Length  of  agitation 
Sets  of  agUator3 
1  at.  *<■  from  oast 
Last  5  seta 


Vi  *  per  min. 
17'  9"  per  min. 
53  sec . 

16  ft. 

5S  sec. 
l6»*i*  ■ 

Is  RPM 
57  RPM 


Rcos  2x.  No.  28 


w  C.i  /kv 


Light  wex  ht  Board. 


Operating  Department, 
Chicago. 


ls 

Fort  Dodge,  lorn,  L 

August  0,  1*22. 


Attention  -  UX-  K.  E.  3r ookhy. 


By  express  we  are  shipping^  specimen  board 
which  we  made  by  hand  moulding,  in  connection  wi  th  tot 
use  <rf  casein  1  or  producing  light  weight  product*. 

These  boards  were  made  as  follows; 

Specimen  1.  Made  from  first  settle  stucco  only  at  a 

consistency  of  78  oo. 

Specimen  2.  Core  of  1st  settle  wi  th  6%  sawdust,  ag¬ 
gregate  oonaittenoy  of  70  oo. 

S  pec  In  on  3.  Core  of  1st  settle,  with  .ll£  o&sdn,  con¬ 
sistency  112  cc. 

Specimen  4.  Core  of  1st  settle,  with  .10;$  c.-toein  and 
3fZ  sawdust,  consistency  105  co. 


o  J 

CVi  fcj 

M  i!? 

CC  Z  ■ 
o_  -  : 

*  *} 


Specimen  5.  Core  of  Arldlze  stucco  only,  consistc.ut, 

at  57  oo. 


Specimen  C.  Core  of  Aridlxe  stucco  with  uy  sawdust, 
aggregate  consistency  of  56  oc» 

Specimen  7.  Core  of  aridiae  stuooo  with  .10J(  -casein, 
consistency  75ac. 

S.ecimen  8.  Core  of  Arldlze,  with  .10;?  casein,  and  Uf, 
sawdust,  c-nsl3tency  75  oo. 

The  caoein  additions  were  made  from  a  stock  sol¬ 
ution  containing  4.28%  casein.  This  solution  was  made  h> 
soaking  casein  in  hot  water  for  one  hour  to  distend  the 
individual  particles  and  then  making  ammoniac  d  by  an  ad— 
ditloxi  of  .9  KH4OH  iu  proportion  of  10£  of  the  wol^it  of 
Uie  casein. 


These  boards  were  kiln  dried  and  subjected  to  the 
following  tests. 

Speo.  frail  per  Actual  Wt.  Vt.on  basis  Longitudinal  Boxxd 

Msa.lt.  .375  tknss.  strength 


10<# 


1 


390 


1927 


1852 


78  1  v» 


HZMLght  Might 


Board 


2. 

•408 

1928 

1770 

77  lbs. 

100JC 

3. 

.390 

1608 

1448 

88 

50 

4. 

.400 

1686 

1467 

71 

60 

5. 

.407 

2342 

2167 

81 

100 

6. 

.434 

2318 

2000 

100 

100 

7. 

.404 

1980 

1837 

82 

50 

a 

.415 

1896 

1728 

77 

50 

l*o  te  that 

all  our 

opecinens  are 

of  over  thickness. 

In  order 

to  obtain 

correct  com. 

•iris on  with 

eac  4* 

other  and  with  our  commercial  product  we  converted  then  to 
a  co^wod  tih.cir.e8a  which  we  vbitraril.  took  as  .375  incites. 
The  column  "Weight  on  basis  .375  thickness"  o.jo  wa  rthi  u. 


It  is  obvious  that  to  prod. ace  a  board  approaching 
1200  pounds,  our  oore  will  have  to  be  manufactured  from  lap 
settle.  A'Sipall  uawdu at  addition  will  be  required  xo  pro¬ 
duce  flexibility  in  long  sections.  Mote  that  the  bond  where 
casein  additions  were  present  registered  only  50!,  this  meant 
that  the  paper  on  toe  top  side  of  the  board  -as  practically  a 
complete  "peeler ".  vie  attribute  this  condition  to  the  fact 
we  have  observed  in  .all  caaein-stuoco  mixtures.  A  casein 
mix  holdB  in  suspension  mechanically  a  iiiph  percentage  of 
water.  Since  casein  produces  a  positive  retardant  action, 
there  la  a  tendency  of  the  stucco  casein  product  to  settle, 
thereby  forciiig  out  mechanically  held  water.  Naturally  there 
is  a  water  i lire  on  all  surf  ices,  which  if  too  severe  would 
prevent  lntersticial  bond  with  tiie  paper.  This  probably 
occurred  in  our  top  sheet.  To  counteract  tnia  phenomena, 
the  etucoo  must  be  higliiy  acoelerated.  In  our  specimens  the 
top  paper  was  put  on  too  late. 

The  prevention  of  this  condition  in  machine  manu¬ 
facture  must  be  studied. 

As  our  lightest  board  .sighed  1450  poounda,  it  fol¬ 
lows  that  the  percentage  of  casein  must  be  increased. 

Se  will  follow  this  subject  steadily  .and  ascertain 
the  exaot  casein  addition  required  os  .-/ell  as  the  conditions 
to  be  met  in  its  produet  ion. 

.ve  wish  vou  woulc.  dvise  us  further,  as  to  the  disk* 
ensions  cf  this  light  .vei  ht  board  you  onticipmte  manufactur¬ 
ing. 


CKR 


W or  Pcs  Manager. 


Boos  Ex.  No.  30. 


Patented  Aug.  4,  1925. 
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To  all  whom  it  may  concern. : 

Be  it  known  that  I,  Robert  S.  Edwards, 
a  citizen  of  the  United  States,  residing  at 
Brookline,  county  of  Norfolk,  Common- 
«  wealth  of  Massachusetts,  have  invented  cer¬ 
tain  new  and  useful  Improvements  in  Plas¬ 
ter  of  Paris  and  Methods  of  Making  the 
Same,  of  which  the  following  is  a  speci¬ 
fication. 

n*  The  general  subject  matter  of  my  present 
invention  is  the  production  of  plaster  of 
Paris  or  the  like,  the  several  elements  of 
novelty  residing  in  method,  in  product,  in 
certain  (desirable  characteristics  of  product) 
15  incident  to  its  use,  and  generally  in  a  system 
of  controlled  production  with  uniformity 
and  standardization  in  ultimate  product. 

More  specifically  considered,  my  inven¬ 
tion  has  particular  applicability  to  the  use 
2o  of  by-product  calcium  sulphate  as  a  sub¬ 
stitute  for  natural  gypsum  in  the  manufac- 
l  ure  of  plaster  of  Pans. 

Plaster  of  Paris  is  produced  on  an  exten¬ 
sive  scale  by  the  dehydration  under  suitable 
conditions  of  the  natural  mineral  gypsum, 
an  hydrated  calcium  sulphate  having  the 
formula  CaS042H,0. 

The  dehydrated  gypsum  when  mixed  with 
the  proper  amount  of  water  becomes  hy- 
.?o  d rated  and  crystallizes,  and  on  this  property 
of  solidification  depends  the  commercial  use 
of  plaster  of  Paris. 

In  addition  to  the  natural  occurrence  of 
calcium  sulphate  as  the  mineral  gypsum,  it 
35  appears  as  a  by-product  in  certain  chemical 
manufacturing  operations,  which  can  be 
generally  characterized  as  reactions  between 
calcium  salts  and  sulphuric  acid.  As  spe¬ 
cific  examples  of  such  processes,  I  mention, 
40  amongst  others,  the  preparation  of  phos¬ 
phoric  acid  from  rock  or  bone  phosphate 
of  lime,  acetic  acid  from  acetate  of  lime,  and 
boric  acid  from  borate  of  lime. 

These  processes  are  all  based  on  reactions 
4*1  in  which  sulphuric  acid  liberates  and  takes 
the  place  of  the  acid  radicle  originally  com¬ 
bined  with  the  calcium.  The  liberated  acid 
is  separated  and  recovered  by  suitable 
means,  and  the  calcium  sulphate  either  in 
^  the  hydrated  or  semi-hydrated  state  remains 
as  a  residue  or  by-product. 


To  distinguish  clearly  the  nature  of  the 
materials  referred  to  in  this  application,  1 
shall  refer  to  the  natural  mineral  gypsum 
as  tk  gypsum  ”,  the  by-product  calcium  sul-  55 
phate  as  u  calcium  sulphate  ”,  the  plaster 
of  Paris  made  from  natural  gypsum  as 
u  plaster  ”,  and  the  plaster  of  Paris  made 
from  by-product  calcium  sulphate  as  u  syn¬ 
thetic  plaster”.  60 

beveral  of  the  processes  which  yield  cal¬ 
cium  sulphate  as  a  by-product  are  carried 
out  on  a  large  scale,  and  the  satisfactory 
disposal  of  the  waste  calcium  sulphate  has 
engaged  the  attention  of  the  chemical  indus-  C5 
try  for  many  years. 

The  use  of  such  calcium  sulphates  in  the 
manufacture  of  synthetic  plaster  was  au 
obvious  outlet  for  this  otherwise  waste 
product,  and  many  efforts  have  been  made  70 
towards  the  development  of  suitable  methods 
and  processes. 

The  principal  use  of  plaster  is  in  the 
building  industries,  and  certain  rigid  speci¬ 
fications  have  been  evolved  to  cover  the  75 
characteristics  of  plaster  intended  for  build¬ 
ing  purposes.*  These  specifications  demand 
a  certain  degree  of  mechanical  strength  in 
the  hydrated  or  “  set”  plaster,  and  synthetic 
plaster  prepared  directly  from  by-product  80 
calcium  sulphate  has  not  hitherto  uniformly 
met  the  specification  requirements.  As  a 
result,  synthetic  plasters  nave  not  been  suc¬ 
cessful  and  calcium  sulphate  has  continued 
up  to  the  present  to  be  a  waste  product  of  85 
the  chemical  industry. 

I  have  conducted  a  long  series,  of  experi¬ 
ments  to  determine  the  reasons  for  the  dif¬ 
ference  in  strength  between  set  plaster  and 
set  synthetic  plaster,  and  have  found  that  90 
small  amounts  of  acid,  such  as  invariably  ac¬ 
company  by-product  calcium  sulphate,  are 
in  large  measure  responsible  for  the  de¬ 
creased  strength. 

It  has  been  known  that  several  of  the  com-  95 
mon  mineral  acids  have  sometimes  been  in¬ 
troduced  at  the  time  of  hydration  of  cal¬ 
cined  plaster  to  accelerate  or  change  the  set, 
also  that  certain  other  acids  handled  in  the 
above  manner  may  accelerate  and  at  the  ioo 
same  time  greatly  weaken  the  process  of 
crystallization.  One  of  the  reactions  which 
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does  not  seem  to  have  been  understood  was  hundred  and  twenty-seven  (127)  commer- 
that  the  presence  of  even  a  small  amount  of  cial  sized  batches  of  calcium  sulphate,  and 
these  acids,  prior  to  calcination  might  be  recovered  and  converted  them  by  calcina- 
fatal  to  any  proper  ultimate  recrystalliza-  ti  m  into  synthetic  plaster.  I  have  dis- 
5  tion  of  the  finished  product.  I  will  in  the  covered  that  even  the  smaller  amount  Jo 
course  of  my  disclosure  show  the  essential  (0.1%  P205)  left  in  the  calcium  sulphate 
difference  between  the  effect  of  acid  present  greatly  reduced  the  strength  of  the  syn- 
before  calcination  and  acid  added  after  cal-  tlietio  plaster  made  from  said  calcium  sul- 
cination.  phate,  due  to  the  interference  of  the  con- 

10  In  addition  to  my  series  of  experiments  tained  acid  with  the  process  of  hydration  75 
on  means  for  securing  a  desirable  degree  of  anti  crystallization.  Furthermore,  I  have 
strength  in  set  synthetic  plaster,  I  have  also  discovered  that  any  larger  amounts  of  phos- 
made  an  experimental  study  of  tli3  time  of  phoric  acid  left  in  the  calcium  sulphate 
setting  as  influenced  by  materials  added  to  renders  the  synthetic  plaster  produced  from 
15  calcium  sulphate  and  gypsum  before  and  said  calcium  sulphate  absolutely  worthless  so 
after  calcination,  and  nave  made  certain  for  use  as  a  building  material  or  commercial 
useful  discoveries  which  enable  me  to  plaster,  due  to  the  fact  that  said  larger 
develop  not  only  a  desirable  degree  of  amounts  of  phosphoric  acid  disturb  the  hv- 
strength  in  my  synthetic  plaster,  but  also  cl  ration  and  crystallization  (and  particu- 
20  certain  characteristics  of  set  which  are  par-  larly  its  massive  crystalline  tendency)  of  So 
ticularly  valuable  when  my  process  is  the  synthetic  plaster  to  such  an  extent  that 
utilized  for  the  manufacture  oi  building  it  never  develops  the  normal  strength  of 
blocks  from  calcium  sulphate.  plaster  but  remains  a  soft  and  friable  mass. 

The  time  required  for  the  hydration  and  I  have  also  made  comparative  tests  be- 
25*  crystallization  of  plaster  or  synthetic  plaster  fore  and  after  calcination,  and  I  have  dis-  oo 
is  an  important  factor  when  the  plasters  are  covered  that  the  presence  of  even  a  small 
used  for  building  purposes,  and  as  I  shall  amount  of  acid  before  calcination  greatly  re- 
frequently  refer  to  this  time  factor,  I  will  duces  the  strength  of  “set”  synthetic  plaster, 
hereafter  use  the  words  “setting  time'7  to  whereas  when  introduced  after  calcination 
30  designate  the  period  of  time  incident  to  the  the  same  amount  of  phosphoric  acid  does  05 
hydration  and  final  crystallization  of  syn-  not  seriously  affect  the  strength  of  the  “set” 
thetic  plaster  and  plaster.  synthetic  plaster. 

For  the  purposes  of  my  present  disclosure,  This  difference  I  attribute  to  the  inclusion 
I  will  discuss  my  invention  as  applied  to  of  phosphoric  acid  within  the  structure  of 

35  the  conversion  of  calcium  sulphate,  obtained  the  calcium  sulphate  when  acid  is  present  ]>*•’ 

as  a  by-product  (and  heretofore  a  waste  prior  to  calcination,  and  to  the  interference 

material)  in  the  manufacture  of  phosphoric  of  this  included  acid  with  the  subsequent 

acid  from  sulphuric  acid  and  rock  or  bone  process  of  crystallization, 
phosphate  of  lime,  into  a  useful  and  market-  At  this  point  it  is  necessary  to  introduce 
40  able  synthetic  plaster  meeting  all  the  specifi-  a  factor  of  considerable  importance,  but  lo:» 
cations  of  plaster  for  building  purposes.  difficult  to  explain  by  reason  of  its  novelty. 

The  calcium  sulphate  obtained  as  a  by-  I  do  not  wish  to  be  limited  by  theoretical 
product  in  phosphoric  acid  manufacture  al-  explanation,  as  even  the  assumed  funda- 

ways  contains  varying  amounts  of  phos-  mental  theories  of  science  have  been  sub- 

45  phoric  acid,  which  can  only  be  removed  by  jeet  to  periodic  changes.  My  explanation  is  lio 

extended  and  thorough  washings,  and  such  therefore  only  a  theoretical  interpretation 

extended  washings,  because  of  the  solubility  of  the  actual  results  I  have  secured  in  my 

of  calcium  sulphate  in  water,  give  rise  to  experimental  work. 

considerable  losses  of  calcium  sulphate.  It  has  been  the  practice  in  utilizing  plaster 

50  In  the  commercial  processes  of  phosphoric  to  retard  its  setting  time  by  introducing  in-  115 
acid  manufacture,  it  is  impracticable  to  to  the  plaster  mixture  a  foreign  substance  or 

completely  remove  phosphoric  acid  from  substances.  Usually  these  substances  are  of 

calcium  sulphate  by  washing,  the  usual  an  organic  nature  and  are  colloidal  in 

phosphoric  acid  content  ranging  from  0.1%  character,  the  so-called  “stucco  retarder77  be- 

55  to  5.0%.  This  residual  percentage  is  deter-  ing  an  excellent  example  of  this  class.  V.vi 

mined  by  the  thoroughness  of  washing  and  These  retarders  influence  the  final  set  of 

the  desired  purity  and  strength  of  the  phos-  plaster  through  interference  with  crystal  li- 

phoric  acid  liquors.  Excess  calcium  sul-  zation,  and  while  they  do  give,  a  slowing  up 

phate  resulting  from  extended  washings  is  of  the  set.  the  setting  time  is  indefinite  or 

50  an  undesirable  impurity  in  phosphoric  acid  at  least  not  uniform,  while  the  resulting  » 

liquors,  as  it  causes  serious  difficulties  in  the  set  plaster  is  weaker  than  would  be  the  case 

concentration  process  or  in  uses  of  phos-  with  a  normal  set  of  the  same  plaster  with- 

phoric  acid  liquors  which  do  not  call  for  out  a  retarder.  The  decreased  strength  with 

concentration.  these  retarders  is  nearly  proportional  to  the' 

55  In  actual  practice  I  have  treated  one  amount  introduced,  so  the  action  would  ap-  13«j 
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pear  to  be  mechanical  and  confined  to  a 
slowing  up  in  the  development  of  crystal¬ 
lization. 

I  have  discovered  that  while  the  usual  re¬ 
ft  tarders  produce  a  loss  of  strength  in  the 
final  set  and  are  uncertain  in  the  develop¬ 
ment  of  a  uniform  delayed  setting  time,  it 
is  possible  through  other  means  to  defer 
the  setting  time  without  loss  of  strength  in 
10  the  set  plaster  or  synthetic  plaster. 

This  new  effect,  which  for  want  of  a  bet¬ 
ter  word,  I  term  a  “stay”  is  produced  by 
means  of  what  I  term  a  “stabilizer.”  It  is 
to  be  understood  that  these  terms  are  adopt- 
J5  ed  for  the  purpose  of  this  application  as 
available  terms  and  not  as  limiting  the 
construction  and  broadest  interpretation  of 
my  invention. 

I  ha\e  stated  that  an  acid  condition  is 
20  both  destructive  of  strength  of  set  and  uni¬ 
form  setting  time  in  the  calcined  synthetic 
plaster,  and  I  have  found  through  experi¬ 
ment  that  changing  the  acid  content  of  the 
calcium  sulphate  prior  to  calcination  to  an 
25  alkaline,  basic  or  neutral  state  will,  under 
certain  conditions,  give  a  normal  or  im¬ 
proved  strength  of  set  and  also  a  desirable 
and  uniform  stay  in  setting  time. 

The  addition  of  sufficient  alkali  to  neu- 
30  tralize  the  acid  in  calcium  sulphate  will  not 
give  the  desired  result  unless  precautions 
are  taken  to  limit  the  ratio  of  resulting  al¬ 
kali  salt  to  calcium  sulphate.  I  have  found 
that  it  is  undesirable  to  retain  more  than  one 
35  per  cent  of  the  salt  or  salts  resulting  from 
neutralization  of  acid,  and  have  further  dis¬ 
covered  that  control  of  the  amount  of  salt 
left  in  the  calcium  sulphate  enables  me  to 
secure  a  definite  stay  in  the  set  of  the  syn- 
•!o  thetic  plaster.  The  alkaline  salt  produced 
by  neutralization  is  therefore,  under  the 
proper  conditions,  no  longer  a  deleterious 
agent,  but  an  effective  stabilizer. 

I  have  mentioned  one  per  cent  as  a  de- 
4>  sirable  upper  limit  of  salt  content,  and  I 
have  found  for  such  a  specific  purpose  as 
the  manufacture  of  building  blocks  that  the 
presence  of  about  0.3  per  cent  of  stabilizer 
(that  is  to  sav,  the  combined  salt  and  base) 
50  gives  a  time  factor  or  stay  which  is  suitable 
for  proper  hydration  and  application.  As 
building  blocks  can  be  economically  pro¬ 
duced  by  machinery  it  is  very  desirable  to 
have  a  controllable  means  of  staying  and 
c"  stabilizing  the  set,  and  this  I  secure  by 
means  of  my  stabilizer. 

Calcium  sulphate  precipitated  from  solu¬ 
tion,  as  in  the  manufacture  of  phosphoric 
acid,  is  in  a  very  advantageous  condition,  as 
co  it  has  a  desirable  form  which,  if  undis¬ 
turbed  by  the  presence  of  weakening  agen¬ 
cies,  crystallizes  after  calcination  and  hy¬ 
dration  very  rapidly  and  with  great  struc¬ 
tural  strength. 

65  Uniformity  throughout  is  highly  desir¬ 


able  and  any  reaction  product  formed  by 
neutralizing  should  be  uniformly,  distrib¬ 
uted. 

In  order  to  secure  uniformity  and  to  pro¬ 
vide  for  elimination  of  excess  base,  salts,  70 
and  other  extraneous  matter,  I  preferably 
use  for  neutralization  a  water  soluble  salt 
or  the  like  and  preferably  one  having  a 
strong  affinity  for  P2Os.  Sodium  hydrate 
or  carbonate  gives  an  immediate  and  com-  75 
plete  reaction  producing  sodium  phosphate 
and  its  distribution  in  solution  is  so  com¬ 
plete  that  it  has  no  apparent  effect  on  ulti¬ 
mate  strength.  Furthermore,  it  proves  to 
be  a  stabilizer  in  its  action  and  upon  crystal-  so 
lization  after  calcination  acts  to  insure  a 
simultaneous  absorption  of  the  water  of 
crystallization  throughout  the  mass.  This 
is  important  because  the  less  water  used  to 
gauge  the  plaster  or  synthetic  plaster  the  sr> 
stronger  the  material,  and  yet  the  plaster 
must  be  thoroughly  hydrated  before  the 
actual  crystallization  oi  any  part  begins. 

In  accordance  with  my  invention,  there¬ 
fore,  I  produce  a  synthetic  plaster  having  a  00 
controlled  basic  or  alkaline  stabilization, 
and  I  produce  such  a  stabilization  uni¬ 
formly  within  the  plaster  of  Paris  by  tak¬ 
ing  advantage  of  the  fact  that  this  by¬ 
product  calcium  sulphate  contains  an  acid  °3 
which  may  be  converted  into  a  satisfactory 
stabilizing  base.  I  can,  therefore,  use  as  a 
source  of  my  plaster  of  Paris  this  bv-prod- 
uct  calcium  sulphate  and  convert  the  very 
factor — viz,  the  acid  that  made  it  worth-  ioo 
less — into  the  controlled  stabilizing  influ¬ 
ence  which  insures  the  proper  crystalliza¬ 
tion  in  the  synthetic  plaster  so  that  it  will 
have  maximum  ultimate  strength. 

As  an  illustrative  application  of  the  prin-  lft"> 
ciples  of  my  invention,  I  will  further  de¬ 
scribe  my  procedure  in  the  specific  case  of 
the  manufacture  of  synthetic  plaster  from 
the  calcium  sulphate  residue  produced  as  a 
by-product  in  connection  with  the  manufac-  '  io 
ture  of  phosphoric  acid.. 

As  previously  explained,  this  calcium  sul¬ 
phate  has  phosphoric  acid  in  it  in  an 
amount  which  varies  from  one-tenth  of  one 
per  cent  under  the  most  favorable  condi-  lis 
tions  of  operation  to  as  high  as  five  per  cent 
or  even  higher.  This  by-product  residue 
comes  from  the  separating  process  contain¬ 
ing  from  30%  to  90%  of  entrained  liquor 
and  heretofore  has  been  discharged  onto  a  120 
belt  conveyor  or  into  carts  and  so  removed 
to  the  dump.  ^  . 

In  practicing  my  invention  in  conjunction 
with  such  a  plant,  this  by-product  is  de¬ 
livered  to  a  receiving  vat  or  tank,  where  I  125 
repulp  it  with  the  addition  of  sufficient 
water  to  secure  a  consistency  permitting 
ease  of  manipulation  in  the  subsequent 
treatment. 

From  this  slurry  I  take  samples  which  I  130 
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average  and  test  to  determine  the  per  cent 
of  acid  present  I  then  add  to  the  slurry  a 
suitable  alkaline  or  basic  substance  such  as 
the  carbonate  or  other  suitable  sodium  salt 
5  so  as  to  make  available  Na,0  or  its  equiva¬ 
lent  in  sufficient  amount  to  insure  neutrali¬ 
zation  of  the  acid,  which  point  again  is  de¬ 
termined  by  test  Such*  a  metathetical 
change  may  be  accomplished  without  dele- 
‘0  terious  results  such  as  would  attend  the 
elimination  or  change  of  the  acid  by  volatili¬ 
zation  or  other  treatment  which  would  ren¬ 
der  the  resultant  plaster  unfit  for  commer¬ 
cial  purposes.  Such  metathetical  change 
is  may  be  rather  complex  but  for  present  pur¬ 
poses  may  be  considered  generally  as  illus¬ 
trated  by  the  combination  of  the  sodium  of 
a  sodium  salt  with  the  acid  radical  to  form 
the  sodium  salt  of  the  acid.  For  example, 
-J  where  phosphoric  acid  is  present  in  the  by¬ 
product  calcium  sulphate  and  sodium  bi¬ 
carbonate  is  added,  we  have  H,P04Na- 
HCO?.  This  gives  NaH2P04H20C02  as  the 
principal  resultant.  Inasmuch  as  a  very 
-•"»  small  amount  of  phosphoric  acid  is  fatal  to 
the  set  and  ultimate  strength  of  the  block  or 
other  article  made  from  the  synthetic  plas¬ 
ter  of  Paris,  I  neutralize  slightly  in  excess 
of  the  calculated  exact  amount.  This  I  am 
20  able  to  do  by  using  a  soluble  alkali  com¬ 
pound. 

Only  a  slight  basic  or  alkaline  condition 
is  required  to  produce  a  stabilizing  effect. 
In  treating  this  phosphoric  acid  by-product 
3:5  as  above  explained,  the  acidity  is  usually  so 
slight  that  only  a  small  amount  of  neutraliz¬ 
ing  agent  is  required  and  only  a  small 
amount  of  base  formed.  I  find  that  0.3%  to 
0.4%  of  base  or  alkali  produces  sufficient 
40  stabilization  for  such  uses  of  synthetic  plas¬ 
ter  as  in  forming  blocks  as  this  produces  a 
period  of  stabilization  of  say  five  to  six 
minutes.  For  other  purposes  the  percentage 
may  be  increased  to  secure  a  longer  stay 
45  and  timing  effect.  The  amount  or  the  de¬ 
gree  of  the  basic  or  akaline  condition  may 
be  controlled  in  the  step  of  mechanically 
separating  the  free  liquor  of  the  calcium 
sulphate  slurry  after  neutralizing.  If  this 
50  liquor  is  extensively  removed  mechanically 
it  carries  with  it  a  large  part  of  the  base 
or  excess  salt  which  is  uncombined  with  the 
acid.  On  the  other  hand,  if  the  water  of 
the  slurry  be  in  greater  part  evaporated  out 
55  it  will  leave  more  of  the  dissolved  base  or 
excess  salt  in  the  calcium  sulphate.  This 
will  be  readily  understood  by  anyone  skilled 
in  the  art  and  satisfactory  control  can  be 
established  at  all  times. 

G0  Wlier  the  neutralized  slurry  has  been 
thoroughly  and  uniformly  mixed  so  that  the 
acid  is  entirely  combined  and  the  resultant 
base  uniformly  distributed,  I  then  removed 
all  but  about  15%  to  25%  of  the  free  liquid, 
66  which  is  in  fact  a  solution  containing  the 


stabilizer  and  any  excess  of  the  neutraliz¬ 
ing  agent  which  may  remain  uncombined. 
The  remaining  product  is  then  carried  di¬ 
rectly  to  the  calcining  kettles.  Here  it  is 
boiled  or  calcined  in  the  usual  manner.  70 

The  product  is  a  plaster  of  Paris  in  a  uni¬ 
formly  neutral,  alkaline  or  basic  state,  said 
state  having  been  intimately  developed 
throughout  the  mass  by  the  process  of  neu¬ 
tralizing  the  acid  in  the  calcium  sulphate  75 
slurry. 

My  invention  may  be  variously  practiced 
and  various  chemicals  or  reactions  substi¬ 
tuted  for  those  suggested  above.  Such  novel 
synthetic  plaster  may  also  be  made  from  so 
other  sources  than  the  waste  calcium  sul¬ 
phate  referred  to,  although  obviously  such 
by-product  or  waste  is  a  most  economical 
source  wherever  available. 

My  process  is  available  for  the  recovery  85 
of  any  calcium  sulphate  that  has  any  other 
acid  than  that  discussed  herein.  It  may 
also  be  applied  to  improve  other  processes 
or  products. 

All  such  uses  or  modifications  are  to  be  90 
understood  as  comprehended  in  my  inven¬ 
tion  if  within  the  limits  of  the  appended 
claims.  . 

What  I  therefore  claim  and  desire  to  se¬ 
cure  by  Letters  Patent  is:  95 

1.  The  method  of  producing  plaster  of 

Pai  •is  from  by-product  calcium  sulphate 

containing  acid  which  comprises  metatheti- 
cally  neutralizing  the  acid. 

2.  The  method  of  producing  plaster  of  100 

Paris  from  by-product  calcium  sulphate 

containing  acid  which  comprises  metatheti- 
cally  neutralizing  the  acid  and  converting  it 
into  a  non-deleterious  compound. 

3.  The  method  of  producing  plaster  of  105 

Paris  from  by-product  calcium  sulphate 

containing  substances  of  a  nature  deleterious 

to  proper  crystallization,  which  comprises 
metathetically  converting  the  deleterious 
substances  into  non-deleterious  compounds.  1J0 

4.  The  method  of  treating  by-product 
calcium  sulphate  containing  an  acia  which 
comprises  neutralizing  the  acid  with  an 
alkali  and  eliminating  the  excess  salt  formed 

bv  the  combination  of  the  acid  with  the  1  ]r> 
alkali. 

.5.  The  method  of  producing  plaster  of 
Paris  from  by-product  calcium  sulphate 
containing  an  acid  which  comprises  neu¬ 
tralizing  the  acid  and  producing  a  uniform 
non-acia  state  throughout  the  calcium  sul¬ 
phate  prior  to  calcination. 

6.  The  method  of  producing  plaster  com¬ 
prizing  neutralizing  by-product  calcium 
sulphate  containing  an  acid  which  com-  1  ‘2r» 
prises  producing  an  alkaline  calcium  sul¬ 
phate  slurry  and  eliminating  the  excess  alka¬ 
line  liauor. 

7.  Tne  method  of  producing  plaster  com¬ 
prising  neutralizing  the  acid  present  in  by-  J30 
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product  calcium  sulphate  by  metatheti- 
cally  converting  it  into  a  water  soluble  salt 
and  controlling  the  final  composition  by  re¬ 
moval  of  excess  liquor. 

8.  In  a  method  of  making  plaster  of  Paris 
that  step  which  comprises  developing  a  non¬ 
acid  state  by  chemical  reaction,  in  a  calcium 
sulphate  slurry. 

9.  In  a  method  of  making  synthetic  plas¬ 
ter  of  Paris  that  step  which  comprises  de¬ 
veloping  a  non-acid  state  by  chemical  reac¬ 
tion  m  a  calcium  sulphate  slurry  through  use 
of  water  soluble  neutralizing  agents. 

10.  The  method  of  securing  a  controlled 
period  of  hydration  in  a  plaster  of  Paris, 
through  the  retention  of  a  metathetically 
controlled  amount  of  the  salt  resulting  from 
the  neutralization  of  acid  contained  in  by¬ 
product  calcium  sulphate. 

11.  The  method  of  crystallizing  and  ob¬ 
taining  a  stabilized  set  m  plaster  of  Paris 
which  comprises  hydrating  in  a  metatheti- 
cially  controlled  non-acid  5ate. 

12.  As  a  novel  article  of  manufacture,  a 
plaster  of  Paris  made  from  calcium  sulphate 
containing  an  acid  and  having  therein  a 
metathetically  controlled  amount  of  the  salt 
resulting  from  the  neutralization  of  the  acid. 

18.  As  a  new  material  for  building  blocks 


a  quick  setting  stabilized  plaster  of  Pans  so 
made  from  an  acidulous  by-product  calcium 
sulphate  and  having  therein  a  metathetically 
controlled  degree  of  alkalinity. 

14.  The  method  of  producing  plaster  of 

Paris  which  comprises  treating  the  acidu-  36 
lous  by-product-  calcium  sulphate  from  the 
manufacture  of  phosphoric  acid  by  meta- 
thotically  combinmg  the  sodium  of  a  basic 
sodium  salt  with  the  acid  radical  to  form  a 
sodium  salt  of  the  acid.  40 

15.  The  method  of  producing  plaster  of 
Paris  which  comprises  treating  acidulous 
by-product  calcium  sulphate  by  a  meta- 
thetical  neutralization  of  the  acid. 

16.  As  a  new  material,  a  plaster  of  Paris  45 
made  from  an  acidulous  calcium  sulphate 
having  its  acid  metathetically  neutralized. 

IT.  As  a  new  material,  a  plaster  of  Paris 
made  from  an  acidulous  calcium  sulphate  by 
metathetically  neutralizing  the  acid,  and  cal-  60 
cining  the  concentrated  sludge  resulting 
therefrom. 

In  testimony  whereof  I  affix  my  signature 
in  presence  oi  two  witnesses. 

ROBERT  SEAVER  EDWARDS. 

Witnesses : 

Victoria  Lowden, 

Gbo.  B.  Rawlings. 
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Application  filed  July  18, 

My  present  invention  relates  to  the  method 
of  producing  plaster  of  Paris  from  by¬ 
product  calcium  sulphate  and  has  particular 
reference  to  the  practice  of  my  invention  set 
5  forth  in  my  previous  Letters  Patent  No. 
1,548,358,  granted  to  me  August  4,  1925.  In 
that  patent  I  discussed  particularly  the 
utilization  of  the  by-product  calcium  sul¬ 
phate  by  steps  which  produced  a  highly 
10  crystalline  and  very  stable  plaster. 

In  my  present  invention  I  contemplate 
the  practice  of  that  method  but  in  a  system¬ 
atized  installation  of  apparatus  by  the  use 
of  which  I  am  able  to  apply  the  method  with 
15  great  elficiencv  and  considerable  saving  in 
operating  costs  and  attain  definite  advan¬ 
tages,  notably  in  the  neutralizing  steps,  as 
well  as  improvement  in  the  crystal  form  of 
the  gypsum,  which  are  of  great  practical 
20  value  in  the  commercial  practice  of  my  said 
previous  invention. 

In  discussing  my  present  invention  I  shall 
as  heretofore  make  particular  reference  to 
the  processing  of  phosphoric  acid  because 
25  while  my  invention  is  capable  of  advanta¬ 
geous  practice  with  other  by-product  gyp¬ 
sum,  the  calcium  sulphate  obtained  from  the 
manufacture  of  phosphoric  acid  presents 
certain  specific  difficulties  which  do  not  pre- 
30  sent  themselves  in  other  by-product  mate¬ 
rials  of  generally  similar  nature. 

Specifically,  as  pointed  out  by  me  in  my 
prior  patent,  this  is  due  in  the  first  instance 
to  the  persistent  nature  of  the  acid  remain- 
35  ing  in  the  by-product,  and  secondly,  to  its 
tendency  on  account  of  containing  small  and 
varying  amounts  of  partially  decomposed 
combinations  of  phosphate  rock,  and  phos¬ 
phate  rock  combined  with  gypsum  occurring 
40  in  more  or  less  granular  form,  which  upon 
application  of  the  heat  of  dehydration  of  the 
gypsum  cause  reversion  of  these  particles 
into  free  acid.  This  tendency  towards  acid 
reversion  of  the  semi-extracted  phosphate 
45  rock  particles  remaining  in  the  gypsum  I 
have  traced  to  the  rather  coarse  grinding 
usually  practiced  in  preparing  the  phos¬ 
phate  rock  in  the  prior  process  of  phosphoric 
acid  manufacture.  While  the  grinding  of 
50  phosphate  rock  as  practiced  by  phosphoric 
acid  manufacturers  is  sufficiently  fine  to 
answer  all  purposes  from  the  liquid  phos¬ 
phoric  acid  standpoint,  there  still  remains 
certain  varying  percentages  of  coarse  ma- 
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terial  which  is  not  completely  decomposed 
the  acid  manufacture  and  which,  of  course, 
are  carried  over  or  settle  out  with  the  by¬ 
product  gypsum.  These  particles  although 
having  a  surface  neutralization,  I  find  have 
a  core  which  in  the  state  of  "gypsum,  or  fc 
phosphatic  gypsum  compounds,  is  neutral 
but  upon  application  of  heat  to  hydrate  the 
gypsum  becomes  acid  through  reversion. 

This  phase  of  my  inyention  I  have  dis¬ 
cussed  at  length  in  my  copending  application  e5 
Serial  No.  182,543,  filed  April  9.  1927.  in 
which  I  disclosed  a  neutralization  conducted 
on  a  basis  of  solubility  and  agitation  alone. 

I  have  found  that  my  process  is  improved 
both  as  to  the  perfection  of  the  neutraliza-  70 
tion  in  this  stop  and  the  steps  of  the  process 
better  coordinated  by  applying  this  neutrali¬ 
zation  on  a  basis  of  more  definite  physical 
contact  with  the  coarser  particles  of  gypsum, 
or  combinations  of  semi-decomposed  phes-  75 
phate  with  gypsum,  to  be  neutralized.  The 
acid  that  is  in  solution  is.  of  cour?**.  readily 
and  immediately  neutralized,  but  as  hereto¬ 
fore  pointed  out,  the  problem  of  the  coarser 
particles  of  calcium  sulphate  and  semi-at-  SO 
tacked  calcium  phosphate  having  acid  re¬ 
version  tendency  on  application  of  heat  is 
more  efficiently  dealt  with  by  a  definite  phys¬ 
ical  treatment,  such  as  blendinir  by  attrition 
grinding,  by  reason  of  which  the  neutraliza-  S5 
tion  becomes  uniform  throughout  the  gyp¬ 
sum  mass  with  no  development  of  reverted 
acid  in  the  dehydration  by  calcination  of  the 
gypsum  mass  so  treated. 

Sly  present  invention,  therefore,  involves  60 
method  and  an  organization  of  apparatus 
so  combined  as  to  carry  on  the  several  steps 
of  the  method  with  the  highest  efficiency. 

As  a  basis  of  disclosure  I  have  indicated  in 
the  accompanying  drawing  a  diagrammatic  95 
layout  of  apparatus  which  may  be  considered 
as  indicating  the  basis  of  continuous  flow 
of  my  material  as  it  is  processed  in  accord¬ 
ance  with  my  invention.  In  these  drawings 
I  have  merely  diagrammatically  indicated  100 
equipment  without  attempting  to  illustrate 
specific  constructions  or  special  types  as  such 
apparatus  can  be  varied  considerably,  and 
while  some  features  of  special  design  are 
advantageous  in  the  several  parts  thereof,  105 
I  shall  make  no  specific  claim  to  such  me¬ 
chanical  details  in  my  present  application  as 
those  form  the  subject  matter  of  independent 
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invention  relating  to  such  individual  appa¬ 
ratus. 

Referring  now  to  these  drawings  as  a 
basis  of  consideration,  I  have  indicated  at  1 
5  a  tank  which  is  in  practice  a  thickener  tank 
into  which  the  slurry  of  the  bv-product  gyp¬ 
sum  of  the  phosphoric  acid  plant  is  pumped 
as  through  a  supply  main.  This  thickener 
tank  is  used  for  the  purpose  of  eliminating 
10  the  excess  water  required  for  pumping  the 
gypsum  slurry  and  serves  also  to  control  the 
consistency  of  the  gypsum  slurry  so  that  a 
uniform  pumping  rate  as  through  a  pump 
P1  for  this  gypsum  can  be  supplied  at  all 
15  times  for  delivery  into  the  agitator  storage 
tank  2. 

This  agitator  storage  tank  is  used  for  ac¬ 
cumulating  a  large  supply  of  gypsum  of  uni¬ 
form  consistency  und  a  portion  of  the  nou- 
20  tralizing  agent  is  applied  in  this  agitator 
storage  tank,  particularly  to  neutralize  any 
free  phosphoric  or  sulphuric  acid  occurring 
in  solution.  From  this  storage  tank  the  gyp¬ 
sum  slurry  is  pumped  as  by  pump  P-  in  a 
25  uniform  stream  into  a  tube  mill  4  of  any 
standard  design,  a  number  of  which  are  on 
the  market.  As  the  uniform  charge  of  gyp¬ 
sum  is  delivered  to  the  tube  mill  a  definite 
amount  of  neutralizing  agent  is  introduced 
30  from  neutralizer  tank  3  during  the  contin¬ 
uous  mechanical  operation  of  the  tube  mill. 
The  tube  mill  is  charged  with  different  sized 
steel  balls  or  slugs,  pebbles  or  rods,  which 
serve  as  the  grinding  media  for  bringing  the 
35  coarser  particles  of  gypsum  into  intimate 
physical  attritive  contact  with  the  neutral¬ 
izing  materials  used.  The  blended  dis¬ 
charge  coming  from  this  tube  mill  can  be 
maintained  as  an  absolutely  uniform  rate  of 
40  flow  and  size  of  particle  at  all  times,  and  I 
have  found  that  by  maintaining  the  size  of 
particle  discharged  from  this  tube  mill  so 
that  the  blended  solid  material  will  pass  a 
100  mesh  sieve,  (a  sieve  having  100  meshes 
45  to  the  linear  inch  or  10,000  holes  per  square 
inch  of  wires)  that  the  attritive  neutrali¬ 
zation  of  the  coarser  particles  has  been  so 
complete  that  future  acid  reversion  of  the 
impurities  in  the  gypsum  does  not  take  place. 
50  In  practice  I  find  that  a  flow  rate  giving 
about  twenty  minute  retention  by  contin¬ 
uous  tube  milling  is  sufficient  to  bring  about 
the  desired  blending  results. 

I  have  referred  to  the  tube  mill  as  a  con- 
55  venient  apparatus-for  performing  this  physi¬ 
cal  blending  step  of  neutralization,  but  it 
will  be  understood  that  I  may  use  any  other 
convenient  type  of  mill  adapted  to  wet  grind¬ 
ing,  as  for  example,  the  pug  mill,  or  any 
60  other  type  of  wet  grinding  mill  having  con¬ 
tinuous  feed  and  discharge,  and  using  balls, 
slugs,  pebbles,  or  rods  as  the  grinding  media. 

As  before  stated,  the  flow  from  the  agi¬ 
tator  tank  2  to  the  blending  mill  4  is  con- 
65  tinuous  and  the  supply  of  neutralizing  ma¬ 


terial  from  tank  3  is  under  absolute  control 
as  per  valve  V1  or  by  a  screw  conveyor  dis¬ 
charging  into  the  tube  mill  at  a  predeter¬ 
mined  rate  to  accommodate  the  flow  from 
the  tank  2.  The  continuous  discharge  from  70 
the  blending  mill  passes  into  a  small  slurry 
agitator  tank  5  which  acts  as  a  supply  tank 
for  the  continuous  centrifugal  feed  0,  as  per 
pump  P3.  This  centrifugal  step  removes 
most  of  the  soluble  impurities  and  reduces  75 
the  free  moisture  in  the  gypsum  to  about 
10%,  also  this  centrifugation  step  densifies 
the  gypsum  particles  by  crystal  accretion 
so  that  upon  discharging  the  gypsum  mass 
from  the  centrifugals  it  is  in  suitable  crys-  80 
tal  form  for  delivery  by  belt  conveyor  8  to 
elevator  9  to  the  calcination  kettles  10.  (See 
Wilson  Patent  No.  1,570,583).  The  mill, 
therefore,  provides  for  a  continuous  flow  of 
the  material  up  to  the  centrifugals  which,  S5 
being  arranged  in  battery  so  as  to  be  fed 
from  the  continuous  supply  line  7  from  the 
slurry  agitator  tank  5  as  by  pump  P3,  makes 
the  process  a  continuous  one  up  to  the  cal¬ 
cining  kettles  10  which,  being  also  in  bat-  90 
terv,  provide  for  a  discharge  of  plaster 
which  can  be  carried  to  storage  silos  or  can 
be  connected  to  direct  supply  tanks  to  block 
making  equipment  or  apparatus  for  other 
products  which  are  made  from  plaster  of  95 
Paris. 

Hitherto  it  has  been  the  practice  to  apply 
heat  into  the  slurry  agitator  supply  tank  in 
order  to  further  complete  the  neutralization 
process,  as  well  as  to  convert  the  gypsum  100 
slurry  into  a  physical  condition  having  less 
viscosity  so  that  easy  flow  of  this  material 
can  be  supplied  to  the  centrifugals  through 
the  centrifugal  supply  line  7.  I  have  found 
by  the  use  of  the  tube  mill  that  it  is  a  sim-  105 
pie  and  efficient  matter  to  introduce  a  uni¬ 
form  quantity  of  steam  into  the  slurry  as 
fed  into  the  tube  mill  as  it  is  continuously 
being  ground,  and,  therefore,  eliminate  the 
supply  of  steam  to  a  great  extent  in  the  no 
slurry  agitator  tank.  This  application  of 
heat  to  the  slurry  being  ground  in  the  tube 
mill  raises  the  temperature  of  the  mass  and 
together  with  the  attrition  effect  of  the  tube 
mill  action  which  produces  more  or  less  fric-  115 
tional  heat  which  serves  to  bring  the  coarse 
particles  into  the  closest  physical  contact 
with  the  neutralizing  agent  which  results  in 
a  thorough  and  complete  neutralization 
blending  of  the  coarser  particles  into  a  uni-  120 
form  and  finely  divided  gypsum  magma. 

I  find  in  actual  practice  that  applying  the 
neutralization  by  grinding  seems  to  have  an 
unexpected  efficiency  over  the  previous 
method  of  applying  neutralization  in  solu-  125 
tion  and  agitation  alone.  This,  I  believe, 
results  from  the  effect  of  the  particles  of 
neutralizer  which,  as  it  is  fed  to  the  slurry 
entering  the  mill,  results  in  an  intimate 
blending  effect  so  that  there  is  an  increased  130 
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attrition  of  the  particles  and  especially  the 
coarser  particles,  so  that  the  neutralizer  in 
itself'  becomes  an  attrition  agent.  It  is, 
therefore,  of  some  advantage  to  have  the 
5  neutralizing  agent  of  attritive  characteris¬ 
tic.  While  I  have  referred  to  the  attrition 
effect  of  the  neutralizer  as  fed  in  wet  slurry 
form,  this  effect  may  be  attained  even  with 
the  neutralizer  fed  in  dry,  if  the  particles 
10  thereof  are  of  a  hardness  sufficient  to  give 
a  frictional  effect  during  the  grinding  or 
pounding  action  of  the  grinding  media  in 
the  mill. 

In  considering  the  physical  structure  of 
15  this  by-product  gypsum  it  is  well  to  think 
under  what  classification  of  hardness  the 
mineral  gypsum  occurs.  Natural  rock  gvp- 
sum  is  a  very  soft  mineral  and  in  the  min¬ 
eral  hardness  scale  it  occurs  as  No.  2,  there 
20  being  only  a  few  minerals  softer,  such  as 
talc,  sodium  nitrate,  and  a  few  others.  By¬ 
product  or  synthetic  gypsum  secured  from 
the  action  of  sulphuric  acid  on  a  lime  bear¬ 
ing  mineral  is  precipitated  as  a  solid  out  of 
25  an  acid  solution.  The  thoroughness  or  com¬ 
pleteness  of  the  dissolving  or  solubility  ac¬ 
tion  of  sulphuric  acid  on  the  lime  mineral 
depends  on  the  strength  of  the  sulphuric 
acid  used,  the  uniform  fineness  to  which  the 
30  lime  bearing  mineral  has  been  ground,  tem¬ 
perature  at  which  the  reaction  takes  place, 
and  the  length  of  time  which  the  reactants 
are  held  in  retention  through  mechanical 
agitation. 

35  Most  of  the  resultant  or  residual  gypsum 
from  this  reaction,  however,  is  exceedingly 
finely  divided  due  to  the  dissolving  and  sur¬ 
face  action  of  the  acid  on  the  lime  mineral, 
and  from  the  hardness  scale  standard  this 
40  precipitated  by-product  gypsum  is  rated  as 
having  the  same  degree  of  softness  as  the 
mineral  rock  gypsum,  with  the  advantage 
of  having  been  produced  from  solution  in 
precipitated  form  and  not  permitted  to 
45  solidify  in  deposits.  While  the  most  of  the 
precipitated  by-product  gypsum  is  finely 
divided  there  alwavs  remains  more  or  less 
amount  of  courser  gypsum  particles  and 
particles  of  the  lime  bearing  mineral  which 
50  are  but  partially  decomposed  into  the  soluble 
extracted  acid  and  precipitated  gypsum. 
These  coarser  particles  which  vary  m  per¬ 
centage  from,  say  5%  to  sometimes  as  high 
as  20%  and  even  higher  are,  comparatively 
55  speaking,  soft  due  to  the  surface  absorpt¬ 
ion  action  of  the  liquid  acidulous  sludge. 
These  particles  are  coarse  because  they  are 
of  such  physical  size  as  to  contain  at  least 
a  dry  or  semi-dry  unattacked  core,  which  in 
go  turn  invariably  contains  acid.  Also,  these 
particles  invariably  contain  improperly 
formed  gypsum,  such  gypsum  being  of  a 
semi -hydrous  nature  having  been  incom¬ 
pletely  crystallized. 

G5  It  is  for  this  reason  that  I  have  found  it 


very  essential  to  apply  my  neutralizing 
treatment  to  these  particles  by  actual  con¬ 
tact,  which  application  is  brought  about  by 
wet  grinding  in  some  form  of  mill  where  a 
continuous  force  of  attrition  is  applied.  70 
There  are  many  basic  compounds  which  can 
be  used  for  neutralization  when  actually 
brought  into  physical  contact  with  .  the 
coarser  semi-hydrous  <rypsum  particles 
through  continuous  force  ot  attrition,  which  75 
w*ould  be  far  less  active  and.  in  fact,  fail  to 
properly  neutralize  the  coarser  acidulous 
particles  by  simple  agitation  or  stirring  in 
slurry  form  without  the  action  secured,  by 
the  force  of  attrition  exerted  by  the  grind-  80 
ing  and  pounding  of  the  steel  slugs  or  grind¬ 
ing  media  in  any  continuous  type  of  wet 
grinding  machine. 

One  of  the  improvements  brought  about 
by  this  grinding  step  in  my  process  I  have  85 
determined  and  is  explainable  as  follows.  I 
have  found  that  by-product  gypsum  secured 
from  phosphoric  acid  manufacture  invari¬ 
ably  contains  a  varying  quantity  of  semi- 
hydrous  gypsum,  that  is,  the  gypsum  pro-  90 
duced  has  not  had  sufficient  time  to  become 
completely  hydrated  in  the  phosphoric  acid 
extraction  process.  I  might  say  that  com¬ 
pletely  hydrated  gypsum  contains  20.1% 
water  of  crystallization  when  the  gypsum  is  95 
pure,  while  gypsum  from  phosphoric  acid 
manufacture  is  not  in  all  cases  thoroughly 
hydrated  but  contains  anywhere  from  5% 
to  20%  of  incompletely  hydrated  gypsum  • 
which,  of  course,  has  not  taken  on  its  full  loo 
quantity  or  percentage  of  water  of  crystal¬ 
lization  and  which  shows  more  or  less  im¬ 
perfect  and  irregular  crystal  growth.  I 
have  found  that  grinding  of  this  semi- 
hydrous  gypsum  in  contact  with  water,  that  105 
this  varying  amount  of  semi-hvdrous  gyp¬ 
sum  of  imperfect  crystal  form  becomes 
thoroughly  hydrated  and  that  the  reaction 
is  hastened  in  the  presence  of  heat  such  as 
raising  the  temperature  of  the  gypsum  no 
slurry  ground  by  application  of  steam.  In 
fact,  a  noticeable  difference  in  crystalline 
form  of  by-product  gypsum  ground  wet  is 
readily  brought  about.  This  is  due  to  the 
conversion  of  all  of  the  gypsum  mass  into  115 
a  completely  hydrous  form  which  is  brought 
about  by  the  frictional  pressure  of  attrition 
on  the  gypsum  crystals,  completing  their 
hydration. 

As  to  the  value  of  wet  grinding  a  by-  120 
product  semi-hydrous  gypsum  of  imperfect 
crystalline  form,  I  have  definitely  proven  by 
laboratory  and  plant  tests  that  an  increased 
yield  or  percentage  increase  of  the  gypsum 
so  treated  is  brought  about,  and  furthermore,  ]25 
that  this  physical  action  of  increasing  the 
water  of  crystallization  content  of  these 
semi-hydrous  and  imperfect  gypsum  crystals 
is  attained  in  a  short  retention  period  while 
the  wet  gypsum  mass  is  passing  through  the  130 
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grinding  mill  in  contact  with  the  neutral¬ 
izing  compound  used  and  the  grinding 
media  of  the  mill. 

What  I  therefore  claim  and  desire  to  se- 
5  cure  by  Letters  Patent  is : 

1.  In  the  method  of  producing  plaster  of 
Paris  from  by-product  calcium  sulphate  con¬ 
taining  acid,  that  step  which  consists  in  neu¬ 
tralizing  by  grinding  the  gypsum  slurry 

10  with  a  neutralizing  material  in  the  presence 
of  water  to  anticipate  the  acid  reversion  of 
incompletely  attacked  calcium  phosphate 
and  to  complete  hydration  of  the  semi-hy¬ 
drated  gypsum  particles. 

15  2.  In  the  treatment  of  by-product  gypsum 

from  phosphoric  acid  manufacture,  that  step 
which  consists  in  neutralizing  the  acid  re¬ 
maining  in  the  gypsum  by  continuous  wet 
grind  blending  of  the  gypsum  mass  with  the 

20  neutralizing  compound. 

3.  The  method  of  neutralizing  free  and 
combined  acidulous  particles  of  varying  size 
remaining  in  by-product  gypsum  from  phos¬ 
phoric  acid  manufacture,  consisting  in  ap- 

25  plying  a  neutralizing  compound  in  the  pres¬ 
ence  of  excess  moisture  and  the  heat  of  inti¬ 
mate  physical  contact  attrition. 

4.  In  the  treatment  of  by-product  acidu¬ 
lous  gypsum  having  semi-hydrous  and  im- 

30  perfectly  crystallized  gypsum  particles  of 
varying  size,  the  step  of  applying  physical 
abrasion  to  the  gypsum  mass  in  slurry  form 
in  the  presence  of  a  basic  material  which  is 
harder  than  the  gypsum  so  treated. 

35  5.  In  the  treatment  of  by-product  gypsum 


from  phosphoric  acid  manufacture  having 
more  or  less  semi-hydrous  and  incompletely 
crystallized  gypsum  particles,  the  step  of  ap¬ 
plying -continuous  grinding  to  the  gypsum 
mass  in  the  presence  of  water  and  a  neutral-  40 
izing  compound  until  a  completely  hydrous 
and  blended  neutralized  gypsum  is  produced. 

6.  In  the  manufacture  of  by-product  gyp¬ 
sum  from  phosphoric  acid  manufacture  hav¬ 
ing  more  or  less  semi-hydrous  and  ineom-  45 
pletelv  crystallized  gypsum  particles,  the 
step  of  applying  continuous  grinding  to  the 
wet  gypsum  mass  with  a  calcareous  neutral¬ 
izing  material  until  a  completely  blended 
hydrous  and  neutralized  gypsum  is  pro-  50 
duced. 

7.  The  method  of  increasing  the  yield  of 
a  semi-hydrous  acidulous  by-product  gyp¬ 
sum  by  continuous  wet  grinding  of  the  gyp¬ 
sum  by  attrition  contact  of  a  neutralizing  55 
compound  until  complete  hydration  and  neu¬ 
tralization  of  the  gypsum  mass  takes  place. 

8.  The  method  of  increasing  the  vield  of 
a  wet  semi-hydrous  acidulous  by-product 
gypsum  having  coarser  particles  of  varying  00 
hardness  by  attritive  neutralization  until 
complete  hydration  and  neutralization  of  the 
gypsum  mass  takes  place. 

9.  In  a  method  of  making  synthetic  plas¬ 
ter  of  Paris,  that  step  which  comprises  the  65 
development  of  a  non-acid  state  by  chemical 
reaction  physically  induced  bv  the  attritive 
application  of  a  neutralizing  agent. 

In  testimony  whereof  I  affix  mv  signature. 
ROBERT  SEAVER  EDWARDS. 
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UNITED  STATES  PATENT  OFFICE 


JOHN  A.  BICE,  OF  BERKELEY,  CALIFORNIA,  ASSIGNOR  TO  THE  BUBBLESTONE  COMPANY, 
OF  PITTSBURGH,  PENNSYLVANIA,  A  CORPORATION  OF  PENNSYLVANIA 

APPARATUS  FOR  PRODUCING  FOAM 

Application  filed  October  26,  1926.  Serial  No.  144,389. 


The  present  invention  relates  to  a  process 
for  making  a  foam  or  lather,  having  quali¬ 
ties  suitable  for  the  manufacture  of  cellular 
concrete  or  cement,  and  to  an  apparatus  for 
5  producing  the  foam. 

An  object  of  the  invention  is  to  produce, 
intermittently  or  continuously,  any  desired 
amount  of  foam  or  lather  which  will  possess 
the  correct  texture  and  necessary  quantity  of 
liquid  to  obtain  the  best  results  in  concrete 
and  cement  manufacture.  The  use  of  the 
foam  thus  produced  is  clearly  and  fully  set 
forth  in  my  copending  applications  for  U.  S. 
patents,  to  wit: 

“Cellular  cement  and  process  for  making 
same,”  Serial  No.  60S.349,  filed  December  21 
1922. 

“Process  for  making  cellular  cement,”  Se¬ 
rial  No.  634,370,  died  April  24, 1923. 

20  “Cellular  cement  and  process  for  making 
same,”  Serial  No.  716.824,  filed  May  29.  1924. 

“Process  for  making  porous  product,” 
Serial  No.  716.825.  filed  May  29,  1924. 

“Process  for  making  a  foamv  body,”  Serial 
25  No.  728,279,  filed  July  26, 1924. 

With  this  object  in  view  I  cause  a  sapona¬ 
ceous  solution  to  he  thoroughly  saturated 
with  air  in  order  to  produce  an  abundance 
of  bubbles  therebv  turning  the  solution  into 
30  a  light  and  voluminous  froth.  By  suitably 
applied  pressure  in  a  closed  vessel  this  froth 
is  carried  upwardly  therein  and  made  to  enter 
an  inclined  passage  which  opens  into  a  cylin¬ 
drical  drum  that  is  also  slightlv  inclined. 
55  Any  surplus  water  in  the  solution  is  thereby 
gradually  drained  off  from  the  frothv  mass 
anil  returned  along  the  downwardly  inclined 
bottom  of  the  drum  and  through  the  passage 
40  into  the  bottom  of  the  vessel.  The  frothy 
substance,  on  the  other  hand,  is  caused  by 
pressure  to  continue  its  upward  travel  and 
when  passing  through  the  drum  encounters 
a  series  of  screens,  bv  means  of  which  the 
45  light  frothy  particles  are  broken  up  into 


smaller  ones  in  order  to  substantially  increase 
the  wall  surface  of  the  particles. 

I  preferably  utilize  two  closed  cylindrical 
vessels  erected  side  by  side  in  a  stand  or 
frame-work.  One  of  these  vessels  is  intended  50 
for  feeding  a  saponaceous  solution  into  the 
other  vessel,  and  the  latter,  by  its  peculiar, 
though  simple,  construction  and  by  the  aid 
of  an  air  current,  operates  to  turn  the  solu¬ 
tion  into  a  light  frothy  substance.  To  drive  65 
the  frothy  substance  through  the  second  ves¬ 
sel.  I  preferably  employ  compressed  air  ob¬ 
tained  from  any  suitable  compressor  such  as 
a  rotary  pump,  but  with  a  view  to  simplicity 

I  prefer  to  use  a  common  source  of  com-  w 
pressed  air  to  produce  the  foam  and  to 
move  it. 

In  order  to  gain  these  results  in  a  practical 
and  economic  manner,  I  have  constructed  a 
simple  apparatus  which  is  illustrated  in  the  65 
accompanying  drawings  and  which  forms  one 
embodiment  of  the  invention,  and  wherein — 

Figure  d  is  an  elevational  view  of  the  ap¬ 
paratus  complete: 

Figure  2  a  top  plan  view  thereof;  70 

Figure  3  a  vertical  sectional  view  of  the 
closed  vessel  in  which  the  foam  is  produced; 

Figure  4  a  side  elevational  view  of  the  top 
portion  of  the  closed  vessel; 

Figure  5  a  fragmentary  vertical  section  75 
of  the  bottom  portion  of  the  vessel; 

Figure  6  a  fragmentary  vertical  section  of 
a  side  portion  of  the  vessel; 

Figure  7  an  elevation  and  partial  section 
of  a  closed  vessel  similar  to  Figure  3  bat  80 
showing  a  slight  modification. 

In  the  drawings  reference  character  10 
represents  a  closed  meta  ic  vessel  preferably 
of  cvlindrical  shape  and  having  a  drain  pipe 

II  at  its  bottom  12.  A  short  distance  from  ^ 
the  bottom  is  situated  a  coaming  13,  that  is 

to  say.  a  circular  plate  with  an  upstanding 
cvlindrical  collar,  which  is  attached  to  the 
side  of  the  vessel  and  is  carrying  a  suitable 
diaphragm  14  of  cloth  or  other  permeable  % 
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material,  fine  melted  as  used  in  flotation 
cells  in  order  to  compel  an  air  jet  passing 
thru  the  diaphragm  or  septum  to  be  finely 
subdivided  into  numerous  fine  streams. 

I  From  a  suitable  source  of  pressure,  such 
as  an  air  pump  15,  compressed  air  at  a  pres¬ 
sure  of  about  seven  pounds  per  square  inch, 
is  conducted  to  the  lower  part  of  the  vessel 
10  by  a  pipe  line  16.  Immediately  above  the 
10  diaphragm  is  suspended  a  grid  17  (Figure  3) . 
and  liquid  is  supplied  through  a  conduit  18 
connected  to  communicate  with  a  hydrostatic 
pressure  container  19  for  continuous  opera¬ 
tion  of  the  apparatus.  The  pressure  may  be 
15  automatically  controlled  to  keep  constant  the 
level  20  of  the  liquid  by  means  of  a  float  on 
its  surface.  A  gage  glass  21  may  be  pro¬ 
vided  for  observing  the  level  of  the  liquid. 

The  upper  portion  of  the  vessel  contains 
20  a  series  of  circular  plates  or  disc  like  mem¬ 
bers  22  arranged  to  form  a  continuous  helical 
passage  from  the  level  20  of  the  liquid,  or 
foaming  solution,  to  the  top  of  the  vessel  10. 
This  helical  passage  prolongs  the  transit  of 
25  the  solution  upwards  in  order  to  obtain  a 
thorough  co-mingling  of  the  ingredients  and 
increase  the  foam  production  and  it  opens 
into  a  duct  23  which  leads  into  a  preferably 
cylindrical  chamber  or  drum  24  above  the 
so  vessel  10.  The  outer  end  of  the  drum  has 
a  discharge  spout  21.  The  drum  24  is  fitted 
with  a  plurality  of  screens  26  of  wire  mesh 
or  perforated  metal  plates  that  are  arranged 
diametrically  therein,  and  said  drum  is  slight- 
35  ly  inclined  upwardly  from  the  duct  23,  so  that 
any  surplus  liquid  in  the  foam  solution  may 
drain  back  into  the  vessel.  The  screens  26 
are  preferably  made  of  galvanized  wire  mesh, 
e.  g.  one-fourth  (14)  inch  and  one-eighth 
40  (Vs)  inch,  though  other  size  mesh  may  be  used 
depending  on  the  length  of  the  drum  24.  A 
motor  27  having  a  belt  28  is  provided  for 
running  the  air  pump  15. 

The  operation  of  the  apparatus  is  as  fol- 
45  lows : 

The  vessel  10  is  charged  to  the  level  20 
from  the  tank  or  container  19  through  the 
conduit  18  with  a  suitably  prepared  foam 
forming  solution  with  or  without  a  foaming 
50  agent  such  as  rosin  soap,  soap  bark,  or  other 
saponaceous  material.  Through  a  pipe  line 
16  compressed  air  is  led  in  at  the  bottom 
of  the  vessel  from  an  air  compressor  15  ca¬ 
pable  of  supplying  air  in  sufficient  quantity 
55  and  at  a  pressure,  about  seven  atmospheres, 
sufficient  to  drive  it  through  the  diaphragm 
14  into  the  solution  thereby  forming  small 
bubbles  in  the  latter.  These  bubbles  will  rise 
to  the  level  20  of  the  solution,  there  collect- 
60  ing  to  form  a  mass  of  wet  foam. 

As  the  operation  proceeds,  foam  thus 
formed  will  continuously  collect  on  the  sur¬ 
face,  thus  forcing  the  previously  formed 
foam  to  rise  and  enter  the  helical  passage 
65  30.  The  air  current  will  compel  the  foam 


to  proceed  upwardly  through  the  duct  23 
into  the  chamber  or  drum  24  and  force  it 
through  the  screens  26.  This  action  serves 
to  break  up  or  subdivide  the  particles  of  the 
foam  into  small  cells,  thus  increasing  the  ex-  70 
posed  cell  surface  contained  in  a  given  vol¬ 
ume.  This  results  in  increasing  the  viscosity 
of  the  foam  so  that  it  will  not  impart  an 
undue  amount  of  liquid  to  a  cement  mix  to 
which  the  product  of  the  apparatus  may  be  75 
added. 

The  sloping  bottom  of  the  drum  24  and 
the  inclined  helical  passage  30  will  serve  to 
drain  off  all  surplus  water  from  the  foam 
and  return  it  to  the  bottom  of  the  vessel  10.  go 

In  Figure  7  is  shown  a  modified  form  of 
the  invention  somewhat  simplified.  As  be¬ 
fore,  a  closed  metallic  vessel  35  preferably 
cylindrical  is  provided  with  a  diaphragm  36 
of  perforated  metal  a  short  distance  above  85 
the  bottom  37  of  the  vessel.  About  midway 
between  the  diaphragm  36  and  the  bottom 

37  a  pipe  38  leading  from  a  pump  or  other 
air  compressor  39  enters  as  at  40  through  the 
side  of  the  vessel  and  is  downwardly  di-  90 
rected  and  terminates  with  a  perforated  cage 

or  sprayer  41  through  which  the  finely  com¬ 
minuted  air  enters  the  space  below  the  dia¬ 
phragm  over  its  entire  area. 

At  51  immediately  above  the  diaphragm  36  95 
is  shown  an  inlet  for  the  foaming  solution 
which  is  carried  from  a  tank  42  through  a  pipe 
43  actuated  by  a  pump  44. 

At  regular  intervals  between  diaphragm 
36  and  the  covered  top  45  of  the  vessel  is  100 
provided  a  series  of  screens  46  of  wire  mesh 
of  different  grading,  and  other  star-shaped 
spacers  47  are  inserted  in  the  spaces  between 
the  screens  46  to  maintain  the  proper  dis¬ 
tance  between  them.  105 

In  the  top  45  is  provided  a  discharge  spout 
50  from  which  the  foam  is  collected. 

The  operation  of  the  apparatus  illustrated 
in  Figure  7  is  verv  similar  to  that  alreadv 
described  with  regards  to  Figures  1  to  6  and  no 
proceeds  as  follows: 

Frothing  solution  is  pumped  into  the  space 

48  above  the  diaphragm  36  from  the  tank  42 
by  the  pump  44  through  the  opening  51  of 
the  pipe  43.  The  solution  will  first  drop  115 
down  through  the  perforations  52  in  the 
screen  and  collect  in  the  bottom  chamber  49 

to  the  level  53.  Compressed  air  from  the 
pump  39  is  admitted  to  the  lower  chamber 

49  under  the  diaphragm  36  through  the  pipe  120 

38  entering  like  small  bubbles  through  the 
sprayer  41  and  rising  up  through  the  perfo¬ 
rations  52  in  the  diaphragm.  In  passing  up 
through  the  frothing  solution  in  the  lower- 
most  space  48  it  then  forms  a  foam  with  said  125 
solution.  The  air  pressure  thereupon  car¬ 
ries  the  foam,  which  is  now  verv  wet  and  con- 
sists  of  coarse  bubbles,  up  through  the  first 
one  of  the  screens  46.  The  large  bubbles  will 
then  be  cut  up  into  smaller  ones  thereby  in-  K* 
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creasing  the  film  surface  and  making  the 
foam  more  dry.  The  superfluous  water  from 
the  foam  will  then  drop  down  through  the 
perforations  52  in  the  diaphragm  36  and  col- 
5  lect  in  the  bottom  chamber  49,  there  to  mingle 
with  the  incoming  air  to  form  more  fo&m. 

As  the  screen  46  constitutes  a  partial  baffle 
against  the  rising  foam,  the  latter  is  com¬ 
pelled  to  circulate  and  completely  fill  the 
10  space  48,  thus  overcoming  any  tendency  to 
form  channels  of  wet  foam  and  is  made  homo¬ 
geneous.  The  foam  then  passes  up  through 
the  next  space  and  screen  and  is  still  further 
broken  up  and  made  more  homogeneous. 
15  When  it  has  finally  passed'- through  all  the 
screens  and  spaces  it  collects  in  the  discharg¬ 
ing  spout  50  as  a  very  homogeneous  and  fair¬ 
ly  dry  foam  without  the  aid  of  any  mechanical 
action. 

20  It  is  to  be  understood  that  the  invention  as 
here  disclosed  is  not  limited  to  the  details  of 
construction  shown  and  described,  and  these 
may  be  varied  widely  without  departing  from 
the  spirit  of  the  invention  as  defined  by  the 
25  claims. 

What  I  claim  as  new  is : 

1.  In  an  apparatus  for  continuously  form¬ 
ing  a  comminuted  foam,  a  container,  means 
to  supply  a  foaming  liquid  to  such  container, 
30  means  to  supply  subdivided  air  below  the  sur¬ 
face  of  said  foaming  liquid,  and  walls  form¬ 
ing  a  circuitous  passage  to  transport  foam 
actuated  by  the  air  supply  means  away  from 
the  liquid. 

35  2.  In  an  apparatus  for  continuously  form¬ 

ing  a  comminuted  foam,  a  container,  means  to 
supply  a  foaming  liquid  to  such  container, 
means  to  supply  subdivided  air  below  the  sur¬ 
face  of  said  foaming  liquid,  walls  forming  a 

4.)  helical  passage  to  transport  foam  actuated  by 
the  air  supply  means  away  from  the  liquid, 
and  means  to  subdivide  said  foam. 

3.  In  an  apparatus  for  continuously  form¬ 
ing  a  comminuted  foam,  a  container,  means 

45  to  supply  a  foaming  liquid  to  such  container, 
means  to  supply  subdivided  air  below  the  sur¬ 
face  of  said  foaming  liquid,  walls  forming 
a  helical  passage  to  transport  foam  actuated 
by  said  air  supply  means  away  from  the  liq- 
50  uid,  and  means  to  subdivide  and  drain  said 
foam. 

4.  In  an  apparatus  of  the  class  described 
comprising  a  closed  vessel  adapted  to  receive 
a  suitable  liquid  for  making  a  saponaceous 

35  foam,  a  dispersing  diaphragm  in  the  vessel; 
a  circuitous  passage  formed  between  the  dis¬ 
persing  diaphragm  and  the  top  of  the  vessel, 
a  drum  connected  with  the  vessel  having  a 
plurality  of  screens  and  means  for  aerating 
co  the  liquid  to  cause  it  to  flow  through  the  cir¬ 
cuitous  passage  and  the  screens  in  the  order 
given. 

5.  In  an  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  receive 

65  a  suitable  iiquid  for  making  saponaceous 


foam,  a  coaming  raised  above  the  bottom  of 
the  vessel,  a  dispersing  diaphragm  over  said 
coaming,  a  circuitous  passage  formed  between 
the  dispersing  diaphragm  and  the  top  of  the 
vessel,  a  drum  above  the  vessel  connected  with  70 
the  upper  end  of  said  passage,  and  means  for 
aerating  the  liquid  and  forcing  the  resulting 
foam  through  the  circuitous  passage  and  the 
drum. 

6.  An  apparatus  of  the  class  described,  75 
comprising  a  closed  vessel  adapted  to  receive 

a  suitable  liquid  for  making  saponaceous 
foam,  a  coaming  raised  above  the  bottom  of 
the  vessel,  a  dispersing  diaphragm  over  said 
coaming,  a  circuitous  passage  formed  be-  so 
tween  the  dispersing  diaphragm  and  the  top 
of  the  vessel,  a  drum  above  the  vessel  con¬ 
nected  with  the  upper  end  of  said  passage 
and  means  for  aerating  the  liquid  and  forc¬ 
ing  the  resulting  foam  through  the  circui-  85 
tous  passage  and  the  drum,  said  passage  and 
said  drum  being  upwardly  inclined,  thereby 
causing  surplus  liquid  to  return  to  the  bot¬ 
tom  of  the  vessel. 

7.  An  apparatus  of  the  class  described,  com-  90 
prising  a  closed  vessel  adapted  to  receive  a 
suitable  liquid  for  making  saponaceous  foam, 

a  *coaming  raised  above  the  bottom  of  the 
vessel,  a  dispersing  diaphragm  over  said 
coaming,  a  circuitous  passage  formed  be-  95 
tween  the  dispersing  diaphragm  and  the  top 
of  the  vessel,  a  drum  above  the  vessel  con¬ 
nected  with  the  upper  end  of  said  passage,  a 
plurality  of  screens  in  the  drum,  and  means 
for  aerating  the  liquid  and  forcing  the  re-  loo 
suiting  foam  through  the  circuitous  passage 
and  the  drum. 

8.  An  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  receive 

a  suitable  liquid  for  making  saponaceous  1C5 
foam,  a  coaming  raised  above  the  bottom  of 
the  vessel,  a  dispersing  diaphragm  over  said 
coaming,  a  circuitous  passage  formed  be¬ 
tween  tne  dispersing  diaphragm  and  the  top 
of  the  vessel,  a  drum  above  the  vessel  con-  lio 
nected  with  the  upper  end  of  said  passage,  a 
plurality  of  screens  in  the  drum,  and  means 
for  aerating  the  liquid  and  forcing  the  result¬ 
ing  foam  through  the  circuitous  passage  and 
the  drum,  said  passage  and  said  drum  being  1W 
upwardly  inclined,  tnereby  causing  surplus 
liquid  to  return  to  the  bottom  of  the  vessel. 

9.  An  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  receive 

a  suitable  liquid  for  making  saponaceous  120 
foam,  a  coaming  raised  above  the  bottom  of 
the  vessel,  a  dispersing  diaphragm  over  said 
coaming,  a  circuitous  passage  formed  be¬ 
tween  tne  dispersing  diaphragm  and  the  top 
of  the  vessel,  a  drum  above  the  vessel  con-  125 
nected  with  the  upper  end  of  said  passage, 
and  means  for  aerating  the  liquid  and  forc¬ 
ing  the  resulting  foam  through  the  circuitous 
passage  and  the  drum,  said  passage  and  said 
drum  being  upwardly  inclined,  thereby  caus-  180 


1003 

4 


1,753,429 


P 

f 

i 

ing  surplus  liquid  to  return  to  the  bottom  of 
the  vessel;  said  aerating  means  including  a 
source  of  compressed  air,  and  a  suitable  con¬ 
duit  for  the  air  leading  into  the  vessel  be- 
neath  the  coaming. 

10.  An  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  receive 
a  suitable  liquid  for  making  saponaceous 
foam,  a  coaming  raised  above  the  bottom  of 

10  the  vessel,  a  dispersing  diaphragm  over  said 
coaming,  a  circuitous  passage  formed  be¬ 
tween  the  dispersing  diaphragm  and  the  top 
of  the  vessel,  a  drum  above  the  vessel  con¬ 
nected  with  the  upper  end  of  said  passage 
15  and  means  for  aerating  the  liquid  and  forc¬ 
ing  the  resulting  foam  through  the  circuitous 
passage  and  the  drum,  said  passage  and  said 
drum  being  upwardly  inclined,  thereby  caus¬ 
ing  surplus  liquid  to  return  to  the  bottom  of 
20  the  vessel ;  said  aerating  means  including  an 
air  compressor,  and  a  suitable  conduit  for 
the  air  entering  beneath  the  coaming  in  the 
vessel.  , 

11.  In  an  apparatus  of  the  class  described, 
25  comprising  a  closed  vessel  adapted  to  receive 

a  suitable  liquid  for  making  saponaceous 
foam,  a  coaming  raised  above  the  bottom  of 
the  vessel,  a  dispersing  diaphragm  over  said 
coaming,  a  circuitous  passage  formed  be- 
so  tween  the  dispersing  diaphragm  and  the  top 
of  the  vessel,  a  drum  above  the  vessel  con¬ 
nected  with  the  upper  end  of  said  passage,  a 
plurality  of  screens  in  the  drum,  and  means 
for  aerating  the  liquid  and  forcing  the  result- 
35  ing  foam  through  the  circuitous  passage  and 
the  drum,  said  passage  and  said  drum  being 
upwardly  inclined,  thereby  causing  surplus 
liquid  to  return  to  the  bottom  of  the  vessel; 
said  aerating  means  including  an  air  com- 
4:)  pressor,  and  a  suitable  conduit  for  the  air 
entering  beneath  the  coaming  in  the  vessel. 

1*2.  An  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  receive 
a  suitable  liquid  for  making  saponaceous 
45  foam,  a  coaming  raised  above  the  bottom  of 
the  vessel,  a  dispersing  diaphragm  over  said 
coaming,  a  helical  passage  formed  between 
the  dispersing  diaphragm  and  the  top  of  the 
vessel,  a  drum  above  the  vessel  connected 
50  with  the  upper  end  of  said  passage,  a  plu¬ 
rality  of  screens  in  the  drum,  and  means  for 
aerating  the  liquid  and  forcing  the  resulting 
foam  through  the  circuitous  passage  and  the 
drum,  said  passage  and  said  drum  being  up- 
53  wardly  inclined,  thereby  causing  surplus 
liquid  to  return  t^>  the  bottom  of  the  vessel; 
said  aerating  means  including  an  air  com¬ 
pressor  and  a  suitable  conduit  for  the  air 
entering  beneath  the  coaming  in  the  vessel. 
60  13.  An  apparatus  of  the  class  described, 

comprising  a  closed  vessel  adapted  to  re¬ 
ceive  a  suitable  liquid  for  making  saponaceous 
foam,  a  dispersing  diaphragm  in  the  vessel,  a 
grid  above  the  dispersing  diaphragm,  a 
65  circuitous  passage  formed  between  the  filter 


and  the  top  of  the  vessel,  a  drum  connected 
with  the  vessel  having  a  plurality  of  screens, 
and  means  for  aerating  the  liquid  and  forc¬ 
ing  the  same  through  the  circuitous  passage 
and  the  screens  in  the  order  given. 

14.  In  an  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  con¬ 
tinuously  receive  a  suitable  liquid  for  mak¬ 
ing  saponaceous  foam,  a  dispersing  dia¬ 
phragm  in  the  vessel,  a  grid  aoove  the  dis¬ 
persing  diaphragm,  a  circuitous  passage 
formed  between  the  dispersing  diaphragm 
and  the  top  of  the  vessel,  a  drum  connected 
with  the  vessel  having  a  plurality  of  screens, 
and  means  for  aerating  the  liquid  and  forc¬ 
ing  the  same  through  the  circuitous  passage 
and  the  screens  in  the  ord-  v  given. 

15.  An  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  receive 
a  suitable  liquid  for  making  saponaceous 
foam,  a  dispersing  diaphragm  in  the  vessel, 
a  grid  above  the  dispersing  diaphragm,  a  cir¬ 
cuitous  passage  formed  between  the  dis¬ 
persing  diaphragm  and  the  top  of  the  ves¬ 
sel,  a  drum  connected  with  the  vessel  hav¬ 
ing  a  plurality  of  screens  and  means  for 
aerating  the  liquid  and  forcing  the  same 
through  the  circuitous  passage  and  the 
screens  in  the  order  given,  and  means  for 
continuously  charging  the  vessel  with  said 
suitable  liquid. 

16.  An  apparatus  of  the  class  described 
comprising  a  closed  vessel  adapted  to  receive 
a  suitable  liquid  for  making  saponaceous 
foam,  a  dispersing  diaphragm  in  the  ves¬ 
sel.  a  grid  above  the  dispersing  diaphragm,  a 
circuitous  passage  formed  between  the  dis¬ 
persing  diaphragm  and  the  top  of  the  ves¬ 
sel,  a  drum  connected  with  the  vessel  hav¬ 
ing  a  plurality  of  screens  and  means  for 
aerating  the  liquid  and  forcing  the  same 
through  the  circuitous  passage  and  the 
screens  in  the  order  given,  and  means  for 
continuously  charging  the  vessel  with  said 
suitable  liquid,  said  means  consisting  of  a 
hydrostatic  pressure  container. 

IT.  In  an  apparatus  for  continuously  form¬ 
ing  a  comminuted  foam,  a  container,  means 
to  supply  a  foaming  liquid  to  the  container, 
means  to  supply  compressed  subdivided  air 
below  the  surface  of  the  foaming  liquid,  a 
circuitous  passage  adapted  to  carry  the  re¬ 
sulting  foam  upwardly  in  the  vessel  actu¬ 
ated  by  said  air  supply  means  to  subdivide 
and  drain  such  foam. 

18.  Ir.  an  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  receive 
a  suitable  liquid  for  making  saponaceous 
foam,  a  circuitous  baffle  in  said  vessel,  a  screen 
beyond  the  vessel,  and  means  for  aerating 
the  liquid  and  forcing  the  resultant  foam¬ 
ing  liquid  through  the  baffle  and  the  screen. 

19.  In  an  apparatus  of  the  class  described, 
comprising  a  closed  vessel  adapted  to  receive 
a  suitable  liquid  for  making  saponaceous 
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foam,  a  circuitous  baffle  in  said  vessel,  a 
screen  beyond  the  vessel,  and  means  for 
aerating  the  liquid  and  forcing  the  result* 
ant  foaming  liquid  upwardly  through  the 
6  baffle  and  the  screen,  thereby  causing  surplus 
°  liquid  to  return  to  the  bottom  of  the  vessel. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  and  seal  at  Los  Angeles,  Los  An¬ 
geles  County,  California,  this  2nd  day  of 
10  September,  A.  D.  nineteen  hundred  and 
twenty-six. 

JOHN  A.  RICE. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  J)e  Witt  O.  Sanford,. 
of  St.  Louis,  Missouri,  have  made  a  new  and 
useful  Improvement  in  Porous  or  Spongy  Min- 
5  eral  Compositions  and  Non  -  Conductors  of 
Heat,  of  which  the  following  is  a  full,  clear, 
and  exact  description. 

My  aim  is  to  provide,  at  a  reasonable  cost, 
a  good  non-conductor  of  heat,  applicable  to 
io  l>oilers,  tanks*  pipes,  or  flues  to  buildings,  cars, 
vessels,  refrigerators,  safes,  water  -  coolers, 
stoves,  and  other  places,  constructions,  and 
purposes  where  it  is  desired  to  prevent  the 
transmission  of  heat.  The  improvement  is  also 
15  applicable  to  parts  of  buildings  as  a  non-con¬ 
ductor  or  deadener  of  sound;  also  in  some 
cases  where  a  material  of  light  weigh  t  is  needed, 
as  in  building  or  in  surgery;  also  as  a  liquid- 
conductor  to  filters,  strainers,  evaporators,  and 
20  lamp- wicks;  also  as  an  absorbent  for  various 
purposes. 

The  invention  consists,,  mainly,  of  a  com¬ 
pound,  chiefly  mineral,  which  I  term  “  mineral 
BIKmge,*’  or  a  compound  having  a  spongy, 
25  porous,  cellular  formation,  which  is  caused  by 
the  chemical  union-  of  the  components  of  the 
compound,  thereby  generating  gas  while  the. 
mixture  is  in  a  semi-fluid,  moist,  and  plastic 
condition,  in  which  mixture,  as  it  sets  or  hard- 
30  ens,  the  bubbles  of  gas  become  entaugled,  pro¬ 
ducing  the  peculiar  formation  named. 

It  further  relates  to  the  means  used  for  im¬ 
parting  toughness,  hardness,  lightness,  spongi¬ 
ness,  and  other  properties  to  the  compound, 
35  as  hereinafter  more  particularly  described. 

More  distinctly  set  forth,  the  improvement 
consists,  principally,  of  catciued  gypsum  or 
plaster-o f-paris,  (sulphate  of  lime,)  in  combi¬ 
nation  with  one  or  more  of  the  soluble  alkaliue 
jo  bicarbonates,  preferably  the  best  commercial 
bicarbonate  of  soda.  When  these  ingredients, 
in  proper  proportions  and  with  a  sufficient 
quantity  of  water,  arc  well  mixed  a  chemical 
change  takes  place  and  carbonic-acid  gas  is 
45  liberated,  producing  effervescence  in  the  mix¬ 
ture,  after  which  the  mixture  sets  or  hardens, 
forming  an  insoluble  compouud. 

If  the  proper  proportions  of  the  ingredients 
are  used  and  the  mixture  properly  manipu- 
o  lated  after  inixingand  during  the  setting  stage, 
numberless  bubbles  of  the  liberated  gas  will 


be  entangled  in  the  liixtnicwldlcii  is 

and  the  desired  cellular  formation  then*  v  1 

produced. 

The  following  formulas  produce  the  nes.  n 
suits  * 

Formula  No.  1:  Of  plaster  -  of  -  paris  lake 
twenty-four  ounces;  of  bicarbonate  0:  soda, 
four-elevenths  of  an  onnee;  of  water,  sixteen 
ounces.  This  particular  conq»oni)d  win  se^  uc 
quicker  than  any  of  the  compounds  herein  in¬ 
ter  named,  ami,  having  no  combustible  in¬ 
gredients  therein,  it  is  the  best  in  respect  le¬ 
fts  fire-proof*  qualities;  but  it  is  no:  so  porous 
and  light  as  the  other  compounds  naraei. 

To  make  a  lighter  sponge  I  add  to  limsi 
above  named  other  ingredients  whim,  m  "• 
the  effect  of  more  effectually  cniangiinc  tm 
gas  and  of  rotainingalargcrpropor.  the"*- 
of  in  the  mixture.  They  also  per.:.  '  a  ci u.iu5*. 
of  proportions  of  the  gas-genera.:.  1:  :i 
cuts,  enabling  a  larger  amount  t(  n*. 

generated.  The  additional  ingrrb  e.  : '  re  ferret 
to  are  of  a  glutinous,  mneilar*  ">  sr.pom 
ceous,  gummy,  resinous  charac:  r.  1  preie: 
wheat-flour  and  pulverized  rode. 

Formula  No.  ‘2:  Of  plastei-of-; 
four  ounces;  of  bicarbonate  of 
ounce;  of  flour,  one  -  half 
eighteen  ounces. 

Formula  No.  3:  Of  plasier-of-pari^ 
four  ounces:  of  bicarbonate  of  soda. :  •  h 
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of  an  ounce;  of  pulverized  rosin 


Otic 


u: 


ounce;  of  water,  eigliteen  ounces. 

Additional  ingredients  of  the  nuturt 
glue,  molasses,  glucose,  glycerine  harden  and 
toughen  the  sponge,  and  proven?  crumbling 
and  efflorescence.  For  this  pnr]n»<-  I  prefer 
glue  and  glucose,  as  follows: 

Formula  No.  4:  Of  plaster-oi'-paris.  twenty  - 
four  ounces;  of  bicarbonate  of  soda,  one-half 
ounce;  of  glue,  onc-lVmrth  ounce:  of  v.-ater. 
eighteen  ounces. 

Formula  No.  f>:  Of  plaster-ol-pai  i>.  :  v-eutv- 
four  ounces:  of  bicarbonate  of  soda,  lour-  9^ 
elevenths  of  an  ounce;  of  glucose.  one-half 
ounce;  of  water,  sixteen  ounces. 

Formula  No.  0:  Of  plaster-of- paris,  twenty- 
four  ounces;  of  bicarbonate  of  soda,  one-half 
ounce;  of  glucose,  one-halfounce;  of  glue,  one- 
fourth  ounce;  of  water,  eighteen  ounces. 

Formula  No.  7:  Of  pi  astcr-of  paris,  twenty- 
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four  ounces;  <>1  bicarbonate  of  soda,  one-half 
ounce:  of  flour,  one-balf  ounce;  of  glucose,  one- 
balf  ounce;  of  water,  eighteen  ounces. 

Formula  No.  Of  plaster-of-paris,  twenty- 
5  four  ounces;  of  bicarbonate  of  soda,  nine-six¬ 
teenths  of  an  ounce;  of  rosin,  one-half  ounce; 
of  glucose,  one-balf  ounce;  of  glue,  one-fourth 
ounce;  of  water,  eighteen  ounces. 

To  increase  the  bulk  and  to  lighten  and 
io  cheapen  the  composition,  and  in  some  cases 
to  strengthen  it,  1  have  used  with  the  ingredi-  ■ 
cuts  named  other  materials,  such  as  paper- 
pulp,  charcoal,  (joke,  cinders,  shavings,  saw¬ 
dust,  hay,  straw,  chaff,  hulls  of  grain  and  rice, 
15  or  hair,  the  following  Ix'ing  an  illustration: 

Formula  No. 9:  Of  plaster-of-paris,  twenty- 
four  ounces;  of  bicarbonate  of  soda,  three- 
fourths  of  an  ounce;  of  rosin,  one-half  ounce; 
of  glucose,  one-half  ounce;  of  glue,  one  fourth 
20  ounce;  of  water,  eighteen  ounces:  of  paper- 
pulp,  (  wet,)  four  ounces. 

The  use  of  the  ingredients  in  addition  to 
those  of  Formula  No.  1  will  more  or  less  in¬ 
crease  the  time  required  for  the  setting  or 
25  hardening  of  the  compositions,  all  of  which 
will  set  or  harden  naturally,  but  afterward  re¬ 
quire  drying  to  get  free  of  the  superfluous 
moisture.  The  (Irving  referred  to  may  be  bv 
exposure  to  the  open  air  or  to  a  moderate  heat. 
30  I  have  also,  in  connection  with  the  above  in¬ 
gredients.  used  additional  ingredients,  among 
which  arc  sulphuric  acid,  sulphate  of  iron,  sul¬ 
phate  of  ziiic,alum,  acetate  of  lead,  all  of  which, 
with  an  increase  of  bicarbonate  of  soda,  fur- 
35  liishcd  an  increased  quantity  of  carbonic-acid 
gas,  and  all  of  which,  in  proper  proportions,, 
may  be  used  as  a  sponge  or  leaven  to  mix  with 
other  ingredients,  such  as  cement,  clay,  ashes, 
for  the  purpose  of  rendering  them  light  and 
4°  porous  and  causing  them  to  harden  or  set. 

As  the  effervescence  is  produced  by  chemical 
combination  of  some  of  the  acid  and  alkali  of 
the  respective  ingredients,  it  is  necessary,  in 
order  to  obtain  the  best  results,  that  the  proper 
45  proportions  of  each  ingredient  should  be  used, 
for  if  the  action  is  too  violent  and  the  mixture 
too  tlii n  or  wet  all  or  too  much  of  the  gas  will 
escape  before  the  setting  process  takes  place, 
and,  on  the  other  hand,  if  the  action  be  too 
5°  sluggish  or  the  mixture  too  stiff  or  dry  an 
insufficient  amount  of  gas  will  be  evolved,  and 
in  either  case  the  desired  porosity  will  not  be 
obtained.  Expertness,  in  this  respect,  of  the 
operator  will  best  be  attained  by  practice. 

55  To  obtain  the  grea  test  degree  of  porosity  the 

operator  should  aim  to  proportion  the  ingre- 
dicuts  so  as  to  obtain  the  largest  quantity  of 
gas  that  can  be  retained  in  the  sponge  until' 
it  sets,  and  without  having  the  sponge  settle. 
60  In  preparing  these  various  .mixtures  those 
ingredients containing  an  cxccs&of  acid  should 
be  kept  Separate  from  those  of  an  alkaline  na¬ 
ture,  either  being  in  a  moist  state,  until  the 
final  combination  is  to  lm  made.  For  instance, 
65  iu  Formula  No.  1  the  plaster-of-paris  and  the 
bicarbonate  of  soda  may  be  well  mixed  in  a 
dry  state,  and  then  the  water  added  and  the 


ingredients  mixed ;  or  the  bicarbonate  of  soda 
may  be  first  dissolved  in  the  water  and  then 
this  solution  mixed  with  the  plaster-of-paris ;  70 
or  the  plaster-of-paris  and  prater  may  be  mixed 
and  the  bicarbonate  ot  soda  quickly  added 
and  mixed;  but  this  latter  mode  is  not  pref¬ 
erable,  as  the  sponge  is  apt  to  lie  irregular  in 
structure.  75 

•  In  compounding  Formula  No.  9  the  drj’  in¬ 
gredients — plastcr-of-paris  and  bicarl>onate  of 
soda— may  l>c  mixed ;  then  a  mixture  of  all  the 
other  ingred  cuts  may  be  made,  and  then  the 
two  mixtures  mixed  together;  or  the  bicar-  80 
bonateof  soda  may  be  included  in  the  last  and 
wet  mixture.  The  glue  and  glucose  should 
first  be  well  dissolved  in  some  of  the  eighteen 
ounces  of  water. 

It  is  best  to  make  separate  solutions  of  the  85 
requisite  strength  of  all  the  ingredients  that 
require  to  be  dissolved, and  then  combine  these 
solutions,  being  careful  to  preserve  the  proper 
proportions  of  the  solutions  and  ingredieuts. 

The  glue  and  glucose  and  bicarbonate  of  soda  90 
should  not  be  brought  into  contact  until  the 
combined  solution  is  in  its  most  diluted  state, 
in  order  that  the  bicarbonate  of  soda  may  not 
injure  the  properties  of  the  glue  and  glucose ; 
but  contact  of  the  rOsin  with  astrong  solution  95 
of  bicarbonate  of  soda  is  beneficial. 

In  applying  the  ingredients  of  the  sponge  to 
other  and  more  bulky  materials  as  a  leaven  for 
them,  the  proportion  of  the  ingredients  must 
be  proportioned  to  the  nature  and  quantity  of  100 
said  materials  and  to  the  purposes  desired. 

In  such  applications  the  proper  proportions  can 
be  arrived  at  only  by  experiment  and  observa¬ 
tion  m  such  special  applications. 

The  above  instructions,  with  ordinary  obser-  io< 
ration  and  reflection,  will  enable  any  one  to 
properly  prepare  and  use  the  other  described 
mixtures,  as  well  as  similar  ones  that  may  be 
required.  ( 

In  all  cases  the  final  mixing  of  each  mix-  no 
ture  should  be  made  as  quickly  as  a  thorough 
mixing  will  permit.  It  should  then  be  quickly 
poured  where  wanted  and  allowed  to  remain 
•unagitated  until  it  has  finally  set. 

The  composition  may  be  run  into  molds  of  n  5 
any  desired  shape,  and  then  when  the  substance 
has  hardened  and  dried  sufficiently  thecastings 
may  be  applied  in  sections,  or  as  desired  j  or 
it  may  be  run  into  or  on  the  place  where  it  is 
wanted,  and  allowed  to  harden  there  by  ap-  120 
plying  proper  meaps  to  confine  and  hold  it  in 
position  until  it  sets. 

The  proportions  of  the  ingredients  of  the 
described  mixtures  are  applicable  to  castings 
of  a  thickness  vertically  of  two  or  three  inches  1 25 
or  more..  When  running  thinner  castings  the 
mixture  can  be  made  more  active  by  using 
more  bicarbouate  of  soda,  and  thereby  a  greater 
degree  of  lightness  secured.  One  bulk  of  the 
sponge  exceeds  that  of  the  ingredients  fifty  to  130 
one  hundred  and  fifty  per  cent. 

The  sponge  may  be  pre vented  from  absorb¬ 
ing  water  or  other  fluids  by  giving  it,  when 
dry;  a  coating  of  rosin,  sulphur,  or  other  suit- 
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able  waterproofing  material,  or  by  inclosing  it 
in  a  thin  metal  casing. 

I  claim — 

1.  The  combi  nation  of  plaster-of-paris.  water, 
5  ami  a  soluble  alkaline  bicarbonate,  as  and  for 

the  purpose  described. 

2.  In  combination  with  plaster-of-paris,  wa¬ 
ter,  and  a  soluble  alkaline  bicarbonate,  flour 
or  pulverized  rosin,  as  and  for  the  purpose  de- 

io  scribed. 

3.  In  combination  with  plaster-of- paris,  wa¬ 
ter,  and  a  soluble  alkaline  bicarbonate,  glue 
or  glucose,  as  and  for  the  purpose  of  hardening 
and  toughening  the  composition. 

4.  The  combination  of  plaster-of-paris,  water, 
a  soluble  alkaline  bicarbonate,  glue  or  glucose, 
and  flour  or  pulverized  rosin,  substantially  as 
described,  and  for  the  purpose  of  lightening, 
hardening,  and  toughening  the  composition. 

20  5.  In  combination  with  plaster-of-paris,  wa¬ 


ter,  and  bicarbonate  of  soda,  paper-pulp,  lor 
the  purpose  described. 

C.  In  combination  with  plaster-of-paris,  wa¬ 
ter,  and  bicarbonate  of  soda,  paper-pulp  and 
pulverized  rosin,  substantially  as  described.  25 

7.  In  combination  withplaster-of-paris, wa¬ 
ter,  and  bicarbonate  of  soda,  paper-pulp,  pul¬ 
verized  rosin,  and  glue,  substantially  as  de¬ 
scribed. 

8.  As  a  new  manufacture,  the  herein -de-  30 
scribed  porous  cellular  mineral  sponge. 

!).  The  herein -described  mode  of  manufac¬ 
turing  mineral  sponge,  which  consists  in  com¬ 
bining  plaster-of-paris,  bicarbonate  of  soda, 
and  water,  substantially  as  described. 

D.  AY.  C.  SANFORD. 

Witnesses : 

C.  D.  Moody, 

Paul  Bakewf.l*.. 
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T o  all  whom  it  may  concern : 

Be  it  known  that  I,  Harold  S.  Ashen- 
hurst,  a  citizen  of  the  United  States,  and* 
resident  of  Chicago,  in  the  county  of  Cook 
5  and  State  of  Illinois,  have  invented  certain 
new  and  useful  Improvements  in  an  Insulat¬ 
ing  Substance,  of  which  the  following  is  a 
specification. 

My  invention  relates  to  heat  insulating 
10  materials  and  particularly  to  a  novel  im¬ 
provement  in  the  composition  of  matter  de¬ 
scribed  in  my  prior  Patent  No.  1,230,085,  of 
June  12,  19lt. 

In  that  patent  I  disclosed  a  composition 
15  of  matter  the  major  constituent  of  which  was 
asbestos  in  comminuted  form  and  suggested 
the  possibility  of  employing  other  refractory 
materials  including  calcium  sulphate  or 
gypsum.  However,  long  experiments  failed 
20  to  demonstrate  any  practical  value  in  this 
suggestion  inasmuch  as  an  insulating  ma¬ 
terial  of  sufficent  lightness  could  not  be  pro¬ 
duced  by  employing  calcium  sulphate  as  dis¬ 
closed  in  that  patent.  While  the  reactions 
25  were  prompt  and  vigorous  and  the  material 
became  exceedingly  porous  in  character,  it 
would  not  remain  in  that  condition  but  im¬ 
mediately  “fell.”  In  other  words,  while  the 
mass  seemed  to  “rise”  in  a  most  satisfactory 
30  manner  and  gave  promise  of  the  production 
of  a  solid  body  of  extreme  lightness,  it  in¬ 
variably  “fell”  and  in  its  final  form  was 
much  too  heavy  to  be  of  practical  use. 

I  have  discovered  a  means  of  obviating 
35  this  tendency  and  am  able  to  produce  an  in¬ 
sulating  material  of  extreme  lightness ;  that 
is,  one  m  which  the  cellular  structure  is  most 
pronounced  and  which  is  stable  in  form. 
The  result  is  secured  by  adding  a  small  quan- 
40  tity  of  a  so-called  “retarder”  to  the  gypsum 
and  then  employing  the  gypsum  as  the  prin¬ 
cipal  constituent  to  whicn  is  added  chemi¬ 
cals  similar  to  those  proposed  in  my  prior 
patent  heretofore  referred  to.  The  retarder 
45  has  the  effect  of  slowing  up  the  process  of 
hydraulic  setting  of  the  calcium  sulphate 
and  the  desired  result  is  secured  for  the  rea¬ 
son  that  the  substance  does  not  set  before 
the  evolution  of  gas  and  the  enlargement  of 
50  the  mass  is  complete.  Apparently  the  rea¬ 
son  why  the  mass  invariably  fell  was  that 
the  calcium  sulphate  began  to  hydraulically 
set  before  the  expansion  of  the  mass  was  com¬ 
plete  and  thus  the  cells  were  broken.  By 
55  employing  a  retarder  this  objection  is  ob¬ 
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viated  and  I  am  able  to 
as  light  as  12  pounds 
a  specifier  gravity  as  lo 
will  readily  be  underst 
advantage  not  only  bee 
high  insulating  capacit 
economy  in  the  use  of 
constituent. 

Preferably  also  I  mi 
a  small  quantity  of  fibr 
long  fiber  asbestos,  or  i 
terial  is  to  be  used  when 
be  resisted,  cocoa  or  si 
These  fibers  serve  as 
strengthen  the  body  of  t 
adding  to  the  weight  th 

In  practice  a  satisfaciry  resell  mry  i* 
secured  by  combining  jappreHMsay  -= 
pounds  of  a  suitable  retafcer  with  earr.  xol 
of  gypsum.  This  is  a  cjmmercial  profinm 
and  is  so  furnished  when  lesired  by  ih*  col- 
cerns  which  market  the  Material  In  mak¬ 
ing  up  the  compound  hertn  describee  I  pre¬ 
fer  to  employ  approximately  20  pars  by 
volume  of  the  so-describ®  gypsum.  2  pmts 
by  volume  of  magnesium  carDonace  sni  I 
parts  by  volume  of  afcinum  smphtiL 
Where  a  reinforcing  element  is  to  be  em¬ 
ployed  I  may  add  long  fiber  asbestos  or  exeat 
fiber  in  the  proportion  of  kpproximatejy  T h-l 
by  weight  of  the  mass.  This  compound  m 
its  dry  state  is  inert.  However,  when,  m  is 
to  be  utilized  a  quantity  of  water  is  tiiei 
thereto  sufficient  to  make  a  thick  ptsse 
whereupon  the  leavening  action  begins  and  pi 
the  mass  expands  or  “rises,”  the  final  volume 
being  many  times  that  of  the  mixture  as 
formed.  While  stability  of  form  is  secured 
within  a  short  time,  the  final  hardening  is 
not  complete  for  24  hours.  This  bears  "on 
the  theory  that  the  action  of  the  retarder  is 
to  thus  restrain  the  hydraulic  setting  until 
such  time  as  the  liberation  of  gas  is  complete 
and,  therefore,  that  there  is  no  tendency  to¬ 
ward  breaking  down  of  the  structure.  ;  x 

Obviously  the  exact  proportions  specified 
are  not  essential  and  neither  is  it  necessary  to 
employ  all  of  the  chemicals  specified  in  order 
to  secure  a  desirable  result. 

I  claim:  .  105 

1.  A  new  composition  of  matter  composed 
of  gypsum  containing  a  retarding  chemical, 
aluminum  sulphate,  magnesium  carbonate 
and  water. 

2.  A  new  composition  of  matter  composed  lie 
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of  gypsum  as  the  major  ingredient,  a  re¬ 
tarder,  and  a  plurality  of  substances  which 
when  combined  with  water  evolve  a  gas  and 
produce  a  celluiar  structure.  . 

5  3.  A  new  composition  of  matter  composed 

of  calcium  sulphate  as  the  major  constitu¬ 
ent.  a  retarder  to  hydraulic  setting  thereof, 
and  a  plurality  of  substances  adapted  when 
combined  with  water  to  evolve  carbon  di- 
10  oxide  and  thus  form  a  multitude  of  cells 
throughout  the  mass. 

4.  A  new  composition  of  matter  composed 
of  gvpsum  as  the  major  ingredient,  a  re- 
taraer.  a  plurality  of  substances  which  when 
15  combined  wdth  water  evolve  a  gas  and  pro¬ 
duce  a  cellular  structure,  and  a  fibrous 
binder. 


5.  A  new  composition  of  matter  composed 
of  gypsum  as  the  major  ingredient,  a  re¬ 
tarder.  a  plurality  of  substances  which  when  20 
combined  with  water  evolve  a  gas  and  pro¬ 
duce  a  cellular  structure,  and  an  inert  fibrous 
substance  adapted  to  act  as  a  reinforcement 

to  the  cellular  structure. 

6.  A  new*  composition  of  matter  composed  25 

of  gypsum  as  the  major  ingredient,  a  re¬ 
tarder,  a  plurality  of  substances  which  when 
combined  with  w’ater  evolve  a  gas  and  pro¬ 
duce  a  cellular  structure,  and  approximately 
5%  by  weight  of  fiber  asbestos.  so 

Signed  at  Chicago,  Illinois,  this  15th  day 
of  May,  1920. 

i  HAROLD  S.  ASHENHURST. 
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ERIK  C.  BAYER  VS.  JOHN  A.  RICE  ET  AL. 

1159  In  the  Court  of  Appeals  of  the  District  of  Columbia. 

Consolidated  Causes.  In  Equity. 

Nos.  48832  and  48833. 

Erik  Christian  Bayer 
vs. 

John  A.  Rice  and  The  Bubblestone  Company,  Carlisle  K. 
Roos  and  United  States  Gypsum  Company 

and 

John  A.  Rice  and  The  Bubblestone  Company 

i 

vs. 

Carlisle  K.  Roos  and  United  States  Gypsum  Company,  and 

Erik  Christian  Bayer. 

Both  Suits  Under  Section  4915  Revised  Statutes  of  the 

United  States  to  Obtain  a  Patent. 

% 

Petition  for  Leave  to  Use  Certain  Documentary  Exhibits 
as  Physical  Exhibits  in  This  Court. 

Now  come  Carlisle  K.  Roos  and  United  States  Gypsum 
Company,  Appellees  in  the  above  entitled:  consolidated 
causes,  by  George  W.  Hansen,  Esquire,  their  Counsel,  Erik 
Christian  Bayer,  Appellant,  by  James  T.  Newton,  Esquire, 
his  Counsel,  and  John  A.  Rice  and  The  Bubblestone  Com¬ 
pany,  Appellants,  by  H.  H.  Byrne,  Esquire  and  Rose  & 
Eichenauer,  their  Counsel,  being  all  parties  in  the  above 
entitled  consolidated  causes  in  Equity,  and  represent  to 
this  Honorable  Court  as  follows : 

1.  That  the  above  entitled  consolidated  causes  in  Equity, 
while  being  a  de  novo  proceeding  in  the  Supreme  Court  of 
the  District  of  Columbia,  was  preceded  by  certain  interfer¬ 
ence  proceedings  in  the  United  States  Patent  Office  during 
the  course  of  which  there  were  introduced  in  evidence  docu¬ 
mentary  exhibits  in  the  nature  of  laboratory  note  books, 
reports,  etc. ;  and 


48— 6140a 


1011 


JOHN  A.  RICE  ET  AL.  VS.  C.  K.  ROOS  ET  AL. 


2.  That  said  documentary  Patent  Office  exhibits  were  sub¬ 
sequently  introduced  as  and  received  in  evidence  in  the 

above  entitled  proceeding  in  Equity  in  the  Supreme 

1160  Court  of  the  District  of  Columbia  more  for  the  pur¬ 
pose  of  establishing  what  the  Patent  Office  Tribunals 

had  before  them  than  for  their  materiality  and  relevancy 
to  the  issues  in  the  said  consolidated  causes  before  the  Su¬ 
preme  Court  of  the  District  of  Columbia;  and 

3.  That  Counsel  for  all  the  parties  herein  now  deem  it 
advisable  that  the  said  Patent  Office  documentary  exhibits 
be  brought  before  this  Honorable  Court  in  this  Appeal  and 
be  filed  and  made  part  of  the  record  herein  as  physical  ex¬ 
hibits  so  that  the  record  will  be  maintained  in  its  complete 
form  and  so  as  to  obviate  the  necessity  of  incurring  the  tre¬ 
mendous  expense  in  printing  and  including  the  same  in  the 
printed  transcript  of  record  before  this  Court;  and 

4.  That  there  were  introduced  and  received  in  evidence 
in  the  trial  of  these  causes  before  the  Supreme  Court  of 
the  District  of  Columbia  certain  large  groups  or  collections 
of  copies  of  patents,  as  well  as  certain  extensive  printed 
publications  of  the  Underwriters’  Laboratories,  Bulletins 
of  the  Bureau  of  Standards  and  the  Department  of  the 
Interior,  and  copies  of  the  briefs  filed  by  Counsel  with  the 
Board  of  Appeals  of  the  Patent  Office  during  the  interfer¬ 
ence  proceedings,  which  if  printed  or  otherwise  reproduced 
and  made  a  part  of  the  printed  transcript  of  record  in  this 
Court  would  render  the  cost  exorbitant,  unreasonable  and 
unjustly  burdensome  to  the  Appellants  herein;  and 

5.  That  the  said  documentary  Patent  Office  exhibits  and 
the  said  exhibits  received  in  evidence  during  the  trial  of 
these  causes  in  the  Supreme  Court  of  the  District  of  Co¬ 
lumbia,  are  more  specifically  described  as  follows: 

A.  Pamphlet  containing  Bice’s  Patent  Office  Exhibits 
Nos.  1,  2,  3,  8,  20,  31,  32,  33,  33A,  34,  35,  36,  48,  49,  50,  51,  53, 
54,  55  and  56. 

B.  Pamphlet  containing  Rice’s  Patent  Office  Ex- 

1161  hibits  Nos.  R-2A,  R-41,  A-l,  R-74,  A-93,  and  A-98. 

C.  Bice’s  Court  Exhibit  N — Transcript  of  Record 
In  the  Supreme  Court  of  Canada  in  the  case  of  Christiani 
and  Neilsen  v.  John  A.  Rice. 

D.  Rice’s  Court  Exhibit  D — Copies  of  a  group  of  U.  S. 
Patents. 

E.  Rice’s  Court  Exhibit  C — Copies  of  a  group  of  U.  S. 
Patents. 
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F.  Pamphlet  containing  Bayer’s  Patent  Office  Documen¬ 
tary  Exhibits. 

G.  Boos’  Court  Exhibits  Nos.  32,  38,  39,  41,  42,  43,  44, 
45,  46,  47  (Underwriters’  Laboratories  Publications  for  the 
years  1922  to  1931  inclusive). 

H.  Boos’  Court  Exhibit  No.  35 — Group  of  Patents  cited 
by  the  Patent  Office  Examiners  as  references  against  the 
Boos,  the  Bayer  and  the  Bice  Applications  for  patent. 

I.  Boos’  Court  Exhibit  No.  36— Hoskin’s  sketch  of  Flo¬ 
tation  cell. 

J.  Boos’  Court  Exhibit  No.  40 — Group  of  patents  show¬ 
ing  old  forms  of  building  tile  and  wall-boards. 

K.  Boos’  Court  Exhibit  No.  49 — Bulletin  of  Bureau  of 
Standards  constituting  a  digest  of  Tests  of  Gypsum 
Products. 

L.  Boos’  Court  Exhibit  No.  50 — Bulletin  of  Department 
of  Interior  Pertaining  to  Manufacture  of  Gypsum  Products. 

M.  Boos’  Court  Exhibit  No.  51 — Brief  filed  by  John  A. 
Bice  in  Interference  No.  50,974  before  the  Board  of  Ap¬ 
peals  of  the  United  States  Patent  Office.  ; 

1162  N.  Boost’  Court  Exhibit  No.  52 — Brief  filed  by 
Carlisle  K.  Boos  in  Interference  No.  50,974  before 
the  Board  of  Appeals  of  the  United  States  Patent  Office. 

Wherefore,  the  parties  hereto  respectfully  petition  this 
Honorable  Court  to  give  leave  to  Appellants  to  file  in  this 
Court  as  part  of  the  record  herein  the  said  documentary 
exhibits  as  physical  exhibits  in  this  Court. 

Bespectfullv, 

GEO.  W.  HANSEN, 

Of  Counsel  for  Carlisle  K.  Roos  and 
United  States  Gypsum  Company,  Appellees. 

'  H.  H.  BYBNE, 

BOSE  &  EICHENAUEB, 
Of  Counsel  for  John  A.  Rice  and 
The  Bubblestone  Company,  Appellants. 

J.  T.  NEWTON, 

Of  Counsel  for  Erik  Christian 

Bayer ,  Appellant . 


Order  of  Court. 

Upon  consideration  of  the  above  Petition,  it  is  so  ordered. 

GEOBGE  E.  MABTIN, 

Justice. 
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1163  The  Bayer  Case. 

i 

1164  Testimony  in  the  Form  of  Depositions  Taken  on  Be - 

half  of  the  Parties  John  A.  Rice  and  The  Bubble- 
stone  Company ,  With  Respect  to  the  Bayer  Case , 
in  the  Patent  Office  Proceeding. 

1165  Arthur  Keilly. 

Arthur  Reilly,  a  witness  called  on  behalf  of  the  party 
Rice,  having  been  duly  sworn,  did  testify  as  follows : 

Direct  examination. 

By  Mr.  Byrne : 

My  name  is  Arthur  Reilly,  and  I  reside  at  1796  Seventh 
Street,  N.  W.  Washington,  D.  C.  I  am  a  chemist  and  a 
graduate  in  chemical  engineering  at  the  Catholic  University 
of  America.  For  the  last  seven  years  since  leaving  col¬ 
lege  and  after  Service,  I  have  been  retained  as  a  chemist  by 
the  Institute  of  Industrial  Research,  Washington,  D.  C. 
The  last  four  years  of  that  period  I  have  been  the  Chief 
Chemist  of  the  Industrial  Research  Laboratories.  After 
a  reorganization  of  the  Institute  above  named  and  during 
those  seven  years,  I  have  been  engaged  in  research  work  on 
a  variety  of  problems  that  come  into  a  general  industrial 
laboratory.  I  have  been  in  charge  of  this  work.  I  have 
testified  before  as  a  chemical  expert  particularly  in  the 
last  two  years. 

Rice’s  Exhibit  R-la  is  a  copy  of  a  paper  which  I  followed 
in  my  work  and  about  which  I  am  going  to  testify.  The 
paper  appears  to  be  a  patent  application  of  Mr.  Bayer 
concerning  the  production  of  porous  building  materials. 

English  translation  of  Bayer’s  Danish  Patent  Applica¬ 
tion,  as  filed  in  the  Patent  Office,  Rice’s  Exhibit  R-la,  en¬ 
tered  in  evidence.  I 

I  have  made  tests  of  the  methods  and  materials  referred 
to  in  describing  the  above  application.  These  tests  were 
made  at  the  Industrial  Research  Laboratories,  Washington, 
D.  C.  Pages  39  to  53  inclusive  of  the  note  book,  Rice’s  Ex- 
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liibit  R-2a,  contain  my  notes  of  these  experiments.  This 
book  is  number  29  of  the  Industrial  Research  Laboratories. 
I  made  53  tests  with  principles  of  these  processes  for  the 
production  of  specimens.  Rice’s  Exhibits  R-l  to 
116G  R-40  inclusive  are  specimens  of  each  one  of  these 
tests. 

I  tried  all  the  methods,  in  my  experiments,  and  all  the 
material  set  forth  in  the  copy  of  the  Bayer  specification 
which  I  have  identified.  I  would  like  to  refer  to  mv  sum- 

m/ 

mary  of  the  work — I  used  neat  cement  (that  is  Portland), 
16  experiments;  I  used  cement  one  part,  sand  three  parts, 
12  experiments;  I  used  cement  one  part,  sand  two  parts, 
four  experiments;  I  used  cement  one  part,  sand  two  parts, 
10%  sawdust,  two  experiments;  I  used  Plaster  of  Paris, 
five  experiments;  I  used  Plaster  of  Paris  one  part,  sand 
one  part,  eight  experiments;  Plaster  of  Paris  one  part, 
sand  two  parts,  seven  experiments;  I  used  Plaster  of  Paris 
one  part,  sand  one  part,  10%  sawdust,  1  experiment. 

For  the  foam  substance,  I  tried  the  seatang  mucilage 
alone,  two  experiments;  I  tried  seatang  mucilage  plus  gela¬ 
tine,  one  experiment;  I  tried  seatang  mucilage  plus  gelatine 
plus  formaldehyde,  34  experiments;  I  tried  gelatine  alone, 
two  experiments;  I  tried  blank  tests  on  all  the  above  mix¬ 
tures  of  cement  materials. 

As  for  percentages:  Of  the  seatang  mucilage,  I  tried  from 
.06%  to  .8%,  12  concentrations  between  those  ranges;  of 
the  gelatine  I  used  from  .005%  to  .2%  with  eight  concen¬ 
trations;  of  the  formaldehyde  I  tried  from  .0037%  to  .148%, 
six  concentrations. 

As  to  the  proportion  of  water  or  consistency  with  the 
neat  cement:  I  tried  from  15  to  37  per  cent  of  water,  five 
concentrations;  with  one  part  cement  and  one  part  sand, 
I  tried  from  12  to  23  per  cent  of  water,  four  concentrations; 
one  cement  and  two  sand,  I  tried  from  16  to  28  per  cent  of 
water,  four  concentrations ;  with  the  Plaster  of  Paris,  I  tried 
from  32  to  60  per  cent  of  water,  four  concentrations;  one 
Plaster  of  Paris  and  one  sand,  I  tried  from  30  to  52  per 
cent  of  water,  four  concentrations;  one  Plaster  of  Paris 
and  two  sand,  I  tried  from  20  to  34  per  cent  of  water,  five 
concentrations. 

1167  All  samples  were  molded  in  duplicate,  one  set  in 
pans  21%"  x  1"  deep,  and  the  other  set  in  standard 
brass  briquet  molds.  The  cement  molds  were  stored  in 
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moist  air  for  48  hours,  the  plaster  samples  were  allowed 
to  set  in  room  air.  All  samples  were  then  weighed  to 
obtain  a  figure  for  the  relative  porosity  which  figures  are 
given  in  the  tables  in  the  notes.  The  briquet  samples  were 
then  tested  for  tensile  strength  in  a  standard  blank  cement 
testing  machine.  The  pan  molded  samples  were  sawed  and 
tested  by  nailing. 

Pages  39  to  53  in  my  note  book  are  my  original  notes. 

From  the  information  contained  in  Bayer’s  patent  appli¬ 
cation,  Rice’s  Exhibit  R-1A,  I  could  not  as  an  expert  chem¬ 
ist  successfully  produce  similar  material  to  that  purported 
to  be  described  therein.  Bayer’s  disclosure  is  inadequate 
from  the  standpoint,  first,  of  the  proportions  of  the  foam 
producing  substances  used,  no  information  of  range  at  all 
is  given,  no  proportions  of  water  to  enable  the  best  con¬ 
sistency  to  entrap  these  air  bubbles  are  given.;  The  rela¬ 
tive  proportions  of  the  foam-stabilizer  substances  are  also 
not  mentioned  or  hinted  at;  in  fact  from  my  experiments, 
conclusions  are  drawn  as  to  the  relative  value  of  the  foam 


producing  substances  mentioned  in  the  disclosure  which 
do  not  check  with  the  conclusions  of  the  application.  In¬ 
asmuch  as  no  per  cents  are  given  for  the  foam  producing 
substances,  and  that  no  particular  amounts  of  water  for 
the  various  cement  materials  are  given,  consequently  there 
is  no  help  in  producing  these  materials  on  a  large  scale 
and  I  have  found  it  impossible  to  do  so  even  on  a  labora- 
tory  scale  where  all  of  the  advantages  of  small  batch  pro¬ 
duction  and  ease  of  manipulation  prevail.  I  might  note 
in  connection  with  the  application  that  no  instructions  are 
given  for  the  preparation  from  the  seatang  of  t lie  so-called 
tangin  and  that  experimental  work  was  necessary  to  pre¬ 
pare  that. 

I  did  not  produce  an  article  of  even  promising 
1168  characteristics  in  my  experiments,  the  records  of 
which  are  found  in  my  note  book  pages  39  to  53. 
r  On  page  43  of  my  notes,  in  connection  with  neat  cement 

tests,  the  best  sample  was  No.  810,  Exhibit  No.  R-2.  The 
tensile  strength  of  this  sample  was  cut  in  half  and  the 
product  did  not  have  sufficient  porosity  to  be  of  any  com¬ 
mercial  value.  On  page  45  in  connection  with  the  1 :3  ce¬ 
ment-sand  tests,  the  best  sample  was  R-l,  Exhibit  No.  R-9; 
strength  cut  in  half;  product  split  on  nailing,  and  had  no 


commercial  value.  On  page  46,  one  cement,  two 


sand,  the 
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best  sample  was  X2,  Exhibit  R-21 ;  the  strength  was  greatly 
reduced;  sample  splits  on  nailing  and  has  not  sufficient 
porosity  to  be  of  any  value.  Page  48,  Plaster  of  Paris, 
no  samples  were  obtained  with  any  appreciable  porosity 
at  all.  Page  50,  Plaster  of  Paris  one,  sand  one,  best  sample 
D5,  Exhibit  R-32,  porosity  very  small  not  a  satisfactory 
product.  Page  52,  Plaster  of  Paris  one,  sand  two;  best 
sample  E3,  Exhibit  R-37 ;  some  porosity  but  zero  strength ; 
sample  breaks  on  handling,  that  covers  all  the  mixtures. 
These  samples  covered  all  the  materials  mentioned  or 
hinted  at  in  the  disclosure  and  involved  in  their  preparation 
the  most  satisfactory  methods  of  mixing  and  proportion 
of  ingredients  that  I  could  work  out  using  all  my  knowledge 
and  skill  as  a  chemist. 


I  am  prepared  to  repeat  any  or  all  of  these  experiments 
for  the  benefit  of  the  parties  Bayer  or  Roos  or  any  person 
by  them  duly  authorized  to  be  present.  A  summary  of  my 
experiments  and  the  notes  of  the  experiments  are  con¬ 
tained  on  pages  55  to  59  inclusive  of  the  above  described 
book.  All  the  information  pertinent  to  this  application  is 
contained  between  pages  39  to  59  inclusive,  the  balance 
of  the  book  being  devoted  to  research  work  of  other  clients 
of  a  confidential  nature. 


1169  Cross  examination. 


Bv  Mr.  Hansen: 

•* 

My  experience  in  connection  with  the  manufacture  of 
building  material  involves  tests  and  research  work  on  bricks 
of  all  kinds,  hollow  tile  and  sand  lime  brick,  involving  the 
testing  of  these  materials  to  meet  specifications,  and  exam¬ 
ination  of  them.  I  have  had  considerable  experience  in 
the  manufacture  of  cement  products  in  connection  with  the 
testing  of  cement,  said  experience  being  a  duplicate  of 
that  that  would  be  obtained  by  a  practical  man  on  a  job 
where  he  is  erecting  or  preparing  building  materials. 

There  was  no  information  given  in  the  patent  applica¬ 
tion  as  to  the  proportions  for  the  preparation  of  this  ex¬ 
tract,  and  I  carried  out  as  part  of  a  routine  preparation 
of  material  some  considerable  experiments  with  endeavor 
to  produce  extract  of  such  a  concentration,  in  such  a  man¬ 
ner  as  to  produce  the  most  foam  when  beaten  and  to  have 
the  extract  in  such  a  form  that  it  could  be  added  to  my 


JOHN  A.  RICE  ET  AL.  VS.  C.  K.  ROOS  ET  AL.  1017 

cement  mixtures  in  the  various  concentrations  I  later  de¬ 
termined  upon.  | 

I  made  approximately  fifty-three  experiments  and  have 
introduced  forty  samples  thereof  in  evidence.  The  rec¬ 
ords  of  the  other  tests  from  which  no  samples  were  offered 
in  evidence  are  in  my  notes  among  the  other  tests.  Sam¬ 
ples  of  these  other  tests  were  not  introduced  because  it  was 
physically  impossible  to  produce  them.  The  first  experi¬ 
ments  might  show  too  much  water,  hence  the  sample  was 
too  sloppy  to  mold  and  have  any  chance  of  retaining  the  air 
bubbles,  or  the  sample  was  too  stiff  in  consistency  to  allow 
of  being  molded  with  the  use  of  too  great  pressure  and  con¬ 
sequent  loss  of  bubbles. 

The  seatang  I  employed  in  making  these  experiments  was 
secured  from  a  very  large  lot  obtained  originally  from  an 
importer  in  New  York  and  is  presumably  of  an  ordinary 
grade  useful  only  in  medical  practice,  as  far  as  I  know. 
Its  name  was  fucus  vesiculosus. 

1170  Arthur  Reilly,  having  been  recalled  as  a  witness 
on  behalf  of  the  party  Rice,  on  October  20,  1926, 
and  having  been  duly  sworn,  did  testify  as  follows: 

Direct  examination. 


By  Mr.  Byrne: 


I  am  the  same  Mr.  Reilly  who  testified  in  this  proceeding 
on  October  4,  1926.  On  that  occasion  I  testified  regarding 
certain  experiments  which  I  had  previously  conducted  in 
an  endeavor  to  produce  the  cellular  material  purported  to 
be  described  in  Bayer’s  Danish  application  as  per  English 
translation  thereof,  which  application  is  identified  as  Rice’s 
Exhibit  R-la. 

Pursuant  to  notice  dated  October  7,  1926,  to  counsel  for 
Bayer  and  counsel  for  Roos,  I  was  requested  to  repeat 
these  experiments.  These  repeated  experiments  were  con¬ 
ducted  from  October  11th,  starting  at  ten  o’clock,  at  the 
Industrial  Research  Laboratories,  at  22nd  and  New  York 
Avenue,  Washington,  until  October  19th,  at  5  :30  P.  M., 
with  the  exception  of  three  days  when  I  was  out  of  town. 
When  I  conducted  these  experiments  there  were  present, 


Mr.  Hansen,  Mr.  Marks,  and,  off  and  on,  Mr.  Roos  and 
Mr.  Newton,  all  having  been  notified  on  each  occasion.  To 


my  knowledge  every  facility  was  offered  the  representa- 
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tives  of  the  parties  Roos  and  Bayer  to  see  clearly  what  I 
was  doing.  There  was  no  hindrance  from  anyone  at  any 
time  and  no  suggestions  were  made  by  those  present  at 
any  time.  I  made  approximately  thirty-three  experiments. 
The  specimens  which  resulted  from  these  experiments  are 
Rice’s  Exhibits  R-41  to  R-73  inclusive  and  R-41b  to  R-73b 
inclusive. 

Rice’s  Exhibits  R-41  to  R-73  inclusive  and  R-41b  to  R- 
73b  inclusive,  entered  in  evidence. 

The  notebook,  Rice’s  Exhibit  R-74,  contains  the  notes 
of  records  which  I  kept  of  this  work.  These  are  the  origi¬ 
nal  notes.  These  notes  describe  fully  all  details  of  the  ex¬ 
periments  and  include  everything  that  was  done  in  the 
laboratory.  I  used  Portland  cement,  gypsum  plas- 
1171  ter,  sand,  seatang,  mucilage,  gelatin  and  formalde¬ 
hyde.  I  tried  seatang  mucilage  alone;  I  tried  sea¬ 
tang  mucilage  plus  gelatin  solution;  I  tried  seatang  solution 
plus  gelatin  plus  formaldehyde;  I  tried  seatang  plus  form- 
aldehvde  and  blank  tests.  I  used,  of  the  seatang  from 
.065  to  .825%,  approximately  12  concentrations;  of  the 
gelatin,  I  used  from  .005  to  .2%,  approximately  8  concen¬ 
trations;  of  the  formaldehyde,  I  used  .0037  to  .148%,  ap¬ 
proximately  6  concentrations.  I  also  tried  neat  cement, 
Portland  cement  one  part,  sand  two  parts,  by  weight  ;  ce¬ 
ment  one  part,  sand  three  parts ;  also  neat  plaster,  gypsum 
plaster,  plaster  one  part,  sand  one  part,  by  weight;  plas¬ 
ter  one  part,  sand  two  parts,  by  weight. 

I  followed  all  methods  disclosed  in  the  Bayer  applica¬ 
tion.  In  one  I  added  the  foam  substance  and  stabilizers 
in  solution  to  the  cement  materials  and  stirred  the  mass 
vigorously.  In  another  I  added  the  foam  substance  and 
stabilizers  in  solution  to  the  cement  materials,  introduced 
gas  bubbles  by  compressed  air  and  also  carbonic  acid  gas. 
In  another  method  I  foamed  the  liquid  and  then  added  the 
foam  to  the  drv  setting  materials,  and  in  another  method 
I  foamed  part  of  the  liquid  and  added  to  a  mixture  of  the 
dry  setting  materials  and  water.  My  notes,  Rice’s  Ex¬ 
hibit  R-74,  correspond  with  the  specimens  which  I  have 
identified.  The  numbered  designations  on  these  specimens 
correspond  with  the  numbered  designations  of  the  experi¬ 
ments  in  my  book. 

These  specimens  were  tested  by  weighing  the  samples 
produced,  which  were  of  uniform  size  in  comparison  to 
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weights  of  the  blank  materials,  and  also  by  tensile  strength 
tests  on  standard  shaped  briquettes,  and  by  sawing  and 
nailing  tests  for  the  purpose  of  obtaining  any  information 
that  was  possible  to  do  so. 

Referring  to  my  notebook,  I  will  describe  the  experi¬ 
ments  which  I  made  and  the  results  obtained: 

1172  I  have  previously  described  the  methods  of  mix¬ 
ing  the  cement  materials  and  fillers  used  and  the 

foam  substances  and  stabilizers  used  and  their  combina¬ 
tions,  and  the  proportions  of  foam  solutions.  In  addition, 
I  tried  various  consistencies.  For  neat  cement  I  used  from 
35  to  37.2%  water;  for  cement  one,  sand  two,  mixture,  I 
used  from  16  to  28%  water;  for  cement  one,  sand  three, 
I  used  from  17  to  23.2%  water;  for  neat  plaster  one,  sand 
one,  I  used  from  36  to  42.4%  water;  for  plaster  one,  sand 
two,  I  used  from  26  to  34.4%  water.  With  these  materials, 
I  carried  out  the  methods  above  described,  foaming  the 
solutions  and  mixing  in  the  methods  above  described,  and 
prepared  molded  specimens  properly  numbered  and  sub¬ 
jected  the  specimens  to  the  best  conditions  for  proper  set¬ 
ting.  After  the  specimens  were  prepared,  I  carried  out  the 
test  previously  described.  The  total  number  of  experi¬ 
ments  was  thirty-three.  In  my  notes  are  given,  in  tabu¬ 
lar  form,  on  pages  4,  6,  and  8,  the  number  of  experiments, 
the  proportions  of  the  materials,  with  percents,  the  meth¬ 
ods  of  mixing,  the  percent  of  water,  remarks  on  the  experi¬ 
ments,  the  tensile  strength  of  the  briquettes,  the  approxi¬ 
mate  weight  reduction  in  percent  of  the  samples,  and  the 
results  of  the  saw  and  nail  tests.  There  is  also  given  on 
page  11  data  obtained  upon  testing  the  plaster  samples, 
and  on  pages  12  and  13  the  data  on  testing  cement  samples. 
On  page  1  is  given  the  source  of  the  materials  used,  and 
on  page  2  the  method  used  in  the  preparation  of  the  gelatin 
solution  used  in  the  experiments  and  of  the  formaldehyde, 
and  on  page  3  the  separation  of  the  seatang  mucilage. 

As  a  typical  example  of  the  way  the  experiments  were 
conducted,  take  the  test  R-45,  as  recorded  in  my  notebook, 
in  which  I  used  neat  cement  500  grams,  and  I  prepared  a 
solution  of  165  cc.  of  the  seatang  mucilage.  This  seatang 
mucilage  was  an  extract,  water  extract,  2%  grams  of  dried 
seaweed  in  100  cc.  of  water.  Then  I  added  20  cc.  of 
gelatin  solution  which  was  a  solution  of  one  gram  of 

1173  gelatin  and  100  cc.  of  water.  Then  I  added  3  cc. 
of  formaldehyde  solution,  37%  by  weight.  These 
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three  solutions  I  foamed  in  a  foaming  machine,  and  added 
to  the  above  500  grams  of  neat  cement  and  immediately 
transferred  to  the  molds,  using  great  care  in  molding  the 
samples,  producing  briquette  R-45b  and  the  pat  R-45. 

In  experiment,  R-48,  I  took  500  grams  of  cement  one, 
sand  three,  mixed.  I  took  25  cc.  of  seatang  mucilage,  5 
cc.  of  the  gelatin  solution  and  1  cc.  of  the  formaldehyde 
solution  and  79  cc.  of  water,  foamed  the  liquid,  and  added 
to  the  above  drv  cement  mixed,  and  immediately  molded 
the  samples. 

In  R-57, 1  took  500  grams  of  cement  one,  sand  two  parts, 
by  weight.  I  took  50  cc.  of  the  seatang  solution,  10  cc. 
of  the  gelatin  solution,  1  cc.  of  the  formaldehyde  solution, 
and  72  cc.  of  water.  I  added  the  72  cc.  of  the  water  to 
the  cement,  foamed  the  other  three  liquids  together  and 
added  it  to  the  wetted  cement  and  formed  the  specimens. 

In  R-61,  I  took  250  grams  of  neat  gypsum  plaster,  and 
took  25  cc.  of  the  seatang  solution,  5  cc.  of  the  gelatin 
solution,  1  cc.  of  formaldehyde  and  120  cc.  of  water.  I 
foamed  these  liquids  together,  and  added  them  to  the  plas¬ 
ter  and  molded  the  samples. 

In  R-67  I  took  250  grams  of  plaster  one  part,  sand  one 
part;  I  took  60  cc.  of  seatang  solution,  15  cc.  of  gelatin 
solution  and  2  cc.  of  formaldehyde  solution  and  29  cc.  of 
water.  I  mixed  these  liquids,  added  them  to  the  plaster, 
and  blew  air  through  them  and  molded  samples. 

In  R-69,  I  took  250  grams  plaster  one,  sand  one  part; 
I  took  60  cc.  seatang  solution,  15  cc.  of  gelatin  solution,  2 
cc.  of  formaldehvde  solution  and  23  cc.  of  water,  added 
the  liquids  to  the  plaster,  and  blew  carbonized  gas  through 
them,  molding  the  samples. 

In  R-70,  I  took  250  grams  plaster  one  part,  sand  two 
parts;  I  took  60  cc.  seatang  solution,  15  cc.  of  the 
1174  gelatin  solution,  one  of  the  formaldehyde  solution, 
and  10  of  water.  I  foamed  the  liquids  in  the  foaming 
machine,  and  added  to  the  setting  material  and  molded 
samples. 

In  sample  R-42,  I  took  500  grams  of  neat  Portland  ce¬ 
ment;  I  took  75  cc.  of  seatang  solution,  10  cc.  of  gelatin 
solution,  1  cc.  of  formaldehyde  solution,  and  100  cc.  water; 
I  added  the  liquids  to  the  cement  and  agitated  the  entire 
mass  in  a  paddle  machine — molding  samples. 

In  all  the  above  experiments  seatang  solution  means  a 
2 Y2%  mucilaginous  extract  of  dried  seaweed,  and  gelatin 
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solution  means  a  1%  solution  of  gelatin;  formaldehyde 
means  a  37%  by  weight  solution. 

The  data  as  to  the  concentrations  on  these  materials, 
and  the  consistency  as  represented  by  percent  of  water 
used,  and  the  results  of  tests  on  these  specimens,  are  given 
in  my  notes  in  great  detail,  pages  4  to  9  inclusive. 

In  R-43  I  used  700  grams  of  neat  cement  and  then  I  took 
75  cc.  of  seatang  solution  and  1  cc.  of  water,  foamed  the 
liquids,  added  to  the  dry  cement,  and  molded  samples. 

The  above  samples  are  sufficient  to  give  an  idea  of  the 
method  and  extent  to  which  the  experiments  were  carried. 
Considerable  variations  of  the  above  are  all  recorded  in 
.  my  notes. 

The  seatang,  scientific  name  “fucus  vesicule^us”  which 
is  officially  described  at  page  1498  of  the  United  States 
Dispensatory,  was  obtained  from  the  stock  in  my  labora¬ 
tory,  originally  ordered  from  F.  B.  Penick  Co,,  drug  im¬ 
porters,  New  York  City. 

9  In  my  opinion  there  was  not  produced  during  these 

experiments  any  specimen  of  cellular  material  such  as  is 
implied  can  be  produced  by  the  purported  Bayer  disclosure, 
Rice’s  Exhibit  R-la.  I  base  this  last  statement  on  the 
detailed  results  of  33  experiments  covering  all  materials, 
methods  and  other  information  disclosed  in  the  Bayer 
application,  and  on  the  examination  of  the  above 
1175  samples  in  the  light  of  my  experience  and  skill  as 
*  a  chemist. 

In  order  to  determine  whether  or  not  I  had  obtained  this 
cellular  material  I  used  the  weights  of  the  samples  which 
were  of  uniform  size  in  comparison  to  the  weight  of  blank 
samples,  that  is,  samples  made  up  with  the  same  materials 
v  but  without  following  the  Bayer  application  as  to  foam, 

as  an  approximate  guide  in  estimating  the  porosity,  for 
example,  of  the  samples.  I  used  tensile  strength  tests  of 
briquettes  to  give  some  idea  of  the  strength  of  the  bri- 
r  quettes  obtained,  and  nailed  and  sawed  samples  for  what¬ 

ever  information  might  be  obtained  from  such  tests.  All 
the  results  of  my  tests  are  recorded  in  my  notes,  Rice’s 
Exhibit  R-74. 

Cross-examination. 

By  Mr.  Hansen: 

The  Bayer  application,  Rice’s  Exhibit  R-1A  does  not 
give  any  specifications  or  description  of  the  product. 
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Mv  conclusions  which  I  have  heretofore  testified  con¬ 
cerning  were  not  based  entirely  upon  the  properties  or 
tests  on  the  samples,  but  were  based  on  the  information 
obtained  from  the  entire  series  of  experiments  and  the  rela¬ 
tion  of  the  various  tests  to  the  disclosures  of  the  Baver 

* 

application.  In  other  words,  I  went  beyond  the  Bayer  dis¬ 
closure  in  a  general  manner  in  preparing  certain  of  the 
samples,  in  that  the  Bayer  disclosure  was  not  in  my  opin¬ 
ion  adequate  enough  to  follow,  and  I  was  forced  to  rely 
upon  not  only  general  knowledge  and  experience,  but  also 
upon  experimental  research  work.  I  was  obliged  to  do 
experimental  work  in  order  to  make  the  first  start  toward 
production  of  a  specimen.  I  had  to  prepare  a  seatang 
solution;  I  had  to  determine  for  my  own  satisfaction  the 
strength  of  that  solution;  I  had  to  determine  the  propor¬ 
tions  of  seatang  to  be  used;  I  had  to  determine  the  concen¬ 
trations  of  all  the  other  solutions  used,  and  I  had  to  decide 
upon  the  proportions  of  those  solutions  to  try,  as 
1176  there  were  no  disclosures  in  the  patent  whatsoever 
as  to  formula  or  proportions.  In  every  one  of  these 
experiments  I  had  to  decide  as  I  went  along  from  expe¬ 
rience  learned  in  the  first  ones  just  what  to  do  in  the  next 
ones,  all  of  which  is  in  my  mind  distinct  from  merely  fol¬ 
lowing  disclosed  directions,  such  as  a  cook  book.  I  applied 
my  knowledge  as  a  skilled  chemist  when  I  made  samples 
which  have  been  placed  in  evidence.  I  feel  that  I  did  ex¬ 
perimental  research  work  and  this  experimental  research 
work  entered  to  some  extent  in  the  entire  list  of  experi¬ 
ments. 

The  Bayer  application  does  not  describe  any  tests  to  be 
made  on  the  mucilage  obtained  from  seatang.  I  had  the 
seatang  and  I  used  the  methods  commonlv  used  for  making 
mucilage  from  mucilaginous  substances  and  that  was  suffi¬ 
cient  in  my  opinion.  The  Pharmacopoeia  of  the  United 
States  and  the  National  Formulary  of  the  United  States 
give  the  method  of  preparing  a  mucilage  from  agar-agar, 

a  varietv  of  seaweed  and  also  from  Irish  moss,  another 
*  * 

variety  of  seaweed.  I  followed  these  formulae  for  mak¬ 
ing  the  mucilage  in  the  manner  which  I  have  heretofore 
described.  In  making  this  seatang  solution,  I  was  using 
my  skill  as  an  expert  chemist  and  also  experimental  work. 
The  Bayer  application  gives  no  method  of  preparation  of 
seatang  solution,  mentions  no  proportions,  specifies  no  con- 
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tent  of  total  solids.  I  was  attempting  to  produce  seatang 
mucilage,  that  is  all  that  is  disclosed  in  the  Bayer  appli¬ 
cation. 

In  performing  the  experiment  61B  as  recorded  in  my 
note  book,  I  was  using  my  skill  in  performing  the  experi¬ 
mental  work  and  in  attempting  to  follow  the  Bayer  appli¬ 
cation.  All  the  information  given  in  that  experiment,  how¬ 
ever,  is  not  disclosed  in  the  Bayer  application.  The  pro¬ 
portions  of  seatang,  extracted  were  not  specified  in  the 
Bayer  application,  nor  the  concentration  of  the  solution, 
nor  the  method  of  preparing  the  seatang.  Nor  the  total 
solids  in  the  seatang  mucilage,  nor  the  concentration 
1177  of  the  gelatine  solution,  nor  the  per  cent  of  the  gela¬ 
tine  solution,  nor  the  concentration  of  formaldehyde 
solution,  nor  the  per  cents  to  be  used,  nor  the  water  con¬ 
sistency — nor  in  fact,  is  there  very  much  of  the  experi¬ 
ments  specifically  disclosed  in  the  Bayer  application. 

I  made  an  effort  to  ascertain  data  concerning  seatang 
and  the  method  of  making  mucilage  from  seatang  in  the 
literature,  and  found  no  reference  to  preparation  of  a  muci¬ 
lage  from  this  particular  variety  of  a  seaweed  mentioned 
as  seatang  in  the  Bayer  application.  As  given  in  the  United 
States  Dispensatory,  page  1498,  it  is  stated  that  fucus  visic- 
ulosus  can  be  seen  at  low  tide  attaching  itself  to  rocks. 
I  searched  through  the  medium  of  the  Chemical  Abstracts 
of  the  American  Chemical  Society  but  I  did  not  find  any¬ 
thing  there.  Then  I  inquired  of  all  my  chemical  friends 
and  non-chemical  friends,  and  finally  located  the  only  ref¬ 
erence  to  it  in  the  United  Dispensatory.  When  I  made  this 
search  I  was  looking  for  information  about  seatang  and 
was  looking  under  the  following  designation:  “See-tang”, 
“Seatang”,  “Tangin”  and  “Tang”.  I  found  nothing  in 
Chemical  Abstracts  and  under  those  heads  relating  as  far 
as  I  could  see  to  the  seatang  of  the  Bayer  application.  The 
Bayer  application  mentions  the  use  of  seatang  alone  and 
of  sea-tang  with  formaldehyde  as  a  foam-producing  agent. 
Having  prepared  the  seatang  to  the  best  of  my  ability  as 
representing  that  disclosed  by  the  Bayer  application,  I 
added  the  formaldehyde  in  percentages  worked  out  by  me 
as  being  probably  advisable  to  use,  and  foamed  the  liquid 
by  the  method  I  had  found  best  by  experimental  work,  and 
added  it  to  the  cement  and  handled  it  very  carefully  so  as 
not  to  destroy,  if  possible,  any  bubbles  produced  by  the 
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materials  in  the  Bayer  application,  and  the  results  on  the 
materials,  and  in  a  manner  specified  by  the  Bayer  appli¬ 
cation. 

1178  Solomon  Farley  Acree. 

Solomon  Farley  Acree,  a  witness  called  on  behalf 
of  the  party  Rice,  having  been  duly  sworn  did  testify  as 
follows : 

Direct  examination. 

By  Mr.  Byrne: 

My  name  is  Solomon  Farley  Acree,  my  age  50,  and  I 
reside  at  1756  Q  Street,  N.  W.,  Washington,  D.  C.  I  am 
a  chemist.  I  received  my  degree  of  Bachelor  of  Science  at 
the  University  of  Texas  in  1S96  and  a  Master’s  Degree  in 
Chemistry  in  the  same  institution  in  1897.  I  did  post-grad¬ 
uate  work  at  the  University  of  Chicago  for  my  degree  of 
Doctor  of  Philosophy  in  Chemistry  up  to  1902  and  I  did 
post-graduate  work  in  the  University  of  Berlin  in  1903-04. 
I  filed  applications  for  about  fifteen  patents  in  this  coun¬ 
try  and  abroad.  Most  of  them  dealt  with  either  subjects  in 
Chemistry  such  as  the  utilization  of  wood  for  the  pro¬ 
duction  of  chemicals,  or  along  some  of  the  electrical  chemi¬ 
cal  lines  involving  colloids. 

I  was  a  so-called  expert  in  the  Cellular  Fume  cases  in 
Utah;  for  the  Island  Buoy  Gold  Smelting  &  Refining  Com¬ 
pany  in  1902  and  1903.  I  was  connected  with  the  United 
States  Government  prosecution  in  the  so-called  “Bleached 
Flour”  trials  in  Kansas  Citv  in  1909.  I  was  connected  with 
the  so-called  whiskev  and  alcohol  cases  in  about  1910  as 
I  remember.  I  was  connected  with  the  United  States  Gov¬ 
ernment  prosecutions  in  the  so-called  Creosote  Cases  in, 
possibly,  1912.  I  was  Assistant  City  Chemist  and  con¬ 
nected  with  the  prosecutions  by  the  City  in  Chicago,  1905 
and  1906.  I  was  connected  with  the  United  States  Govern¬ 
ment  vs.  Bold  Interferences  connected  with  the  oxidiza¬ 
tion  of  naphthalene  to  phthalic  and  hydride  in  1925.  I 
have  been  connected,  of  course,  with  two  interferences  be¬ 
tween  Acree  and  Schorger  and  Acree  and  Weiss,  1921. 

I  have  seen  and  read  carefully,  Bayer’s  patent  applica¬ 
tion,  Rice’s  Exhibit  R-la.  I  have  made  tests  and  experi- 
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ments  in  connection  with  the  methods  and  products 

1179  set  forth  in  Bayer’s  patent  application.  These  ex¬ 
periments  were  conducted  in  my  laboratory  on  Lin- 

worth  Place.  I  made  experiments  to  determine  whether 
gypsum,  to  which  I  confined  my  attention,  could  be  made 
to  form  a  more  porous  set  mass  by  the  introduction  of  an 
extract  of  seatang  together  with  gelatin  and  formaldehyde 
in  certain  experiments;  along  with  the  water  used  to  set 
the  gypsum.  In  other  words,  I  made  comparative  experi¬ 
ments  with  gypsum  and  water  on  one  hand  and  gypsum  so¬ 
lutions  of  the  above  named  materials  on  the  other  hand. 
I  carried  out  the  experiments  in  such  a  way  that  the  water 
was  mixed  with  the  gypsum  and  beaten  up  violently  with  an 
egg-beater  to  incorporate  as  much  air  as  possible,  and 
these  batches  were  allowed  to  set.  The  individual  samples 
are  shown  here  and  will  be  identified  shortly  by  number. 
In  the  comparison  experiments  with  the  solutions  of  ex¬ 
tract  of  seatang,  gelatin  and  formaldehyde  I  also  beat  up 
the  solution  with  the  egg-beater  in  a  glass  bowl  to  pro¬ 
duce  as  much  foam  as  possible  and  then  treated  this  foam¬ 
ing  liquid  with  the  gypsum  and  continued  the  beating  of 
this  mixture  to  incorporate  as  much  air  as  possible  in 
order  to  give  every  opportunity  for  the  so-called  foaming 
material  mentioned  in  this  Bayer  application  to  incorporate 
air  with  the  gypsum  during  the  setting.  I  might  say,  as 
a  general  conclusion,  that  the  gypsum  broke  up  the  foam 
of  these  samples  which  have  within  experimental  errors 
the  same  volume  and  porosity  as  samples  produced  from 
gypsum  and  water  alone.  In  other  words,  the  materials 
mentioned  in  the  Bayer  patent,  as  being  sufficient  for  the 
incorporation  of  air  in  setting  gypsum  are  not  operative. 
The  Bayer  application  states  that  the  quantities  of  these 
substances  required  are  inconsiderable,  and  that,  conse¬ 
quently,  the  manufacturing  process  is  very  cheap.  As  I 
have  taken  out  patents  myself  and  always  like  to  be  fair 
to  the  other  man  acquiring  patents,  I  used  quantities  which 
are  considerably  more  than  such  very  small  or  inconsider¬ 
able  quantities  which  one  might  be  lead  to  infer  that  Bayer 
includes  in  his  disclosures;  namely,  I  used  concen- 

1180  trations  of  seatang  up  to  10%  and  concentrations  of 
gelatine,  for  example,  of  5%.  This  gives  a  general 

outline  of  the  methods  used. 
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I  made  notes  of  my  experiments  and  now  produce  them 
as  Rice’s  Exhibit  A-l. 

The  notes,  Rice’s  Exhibit  A-l,  entered  in  evidence. 

I  likewise  produce  seven  specimens  of  my  experiments 
as  Rice’s  Exhibits  A-2  to  A-8  inclusive. 

The  specimens,  Rice’s  Exhibits  A-2  to  A-8,  inclusive, 
entered  in  evidence. 

I  made  three  experiments  and  produced  three  samples 
composed  of  50  grams  of  gypsum  in  each  case,  and  35 
grams  of  water  in  one  case,  40  grams  of  water  in  another 
case,  and  50  grams  of  water  in  the  third  case.  The  ob¬ 
ject  of  these  experiments  was  to  see  whether  the  use  of 
these  different  amounts  of  water  would  have  any  appre¬ 
ciable  effect  on  the  size  and  porosity  of  the  samples  when 
they  were  thoroughly  beaten  with  an  egg-beater  to  incor¬ 
porate  air  in  the  setting  mass,  as  described  earlier  in  my 
testimony.  These  samples  are  marked  respectively  A-4, 
A-3  and  A-7.  I  then  carried  out  a  comparative  experiment 
and  produced  a  sample  identified  by  the  letter  A-2,  in 
which  50  grams  of  gypsum  were  added  to  50  cc.  of  a  105k 
seatang  extract,  which  was  thoroughly  beaten  with  an  egg- 
beater  to  incorporate  air  both  before  and  after  the  addi¬ 
tion  of  the  gypsum.  This  sample,  A-2,  when  compared 
with  the  check  sample,  A-7,  made  up  of  gypsum  and  water 
alone,  shows  no  increase  in  volume,  but  if  anything  a  de¬ 
crease  in  volume. 

Another  comparative  experiment  was  made  by  taking 
35  cc.  of  a  105k  seatang  extract,  beating  it  with  an  egg- 
beater  to  incorporate  air,  and  then  adding  50  grams  of 
gypsum,  and  again  beating  with  an  egg-beater  to  incor¬ 
porate  air,  if  possible,  into  the  set  mass.  This  sample 
is  numbered  A-5  and  is  to  be  compared  with  the  check 
sample  A-4  made  from  gypsum  and  water  alone,  35  cc. 

of  the  liquid  being  used  in  each  case.  The  two  sam- 
1181  pies  show  that  they  are  of  practically  the  same  vol¬ 
ume  with  no  increase  in  size  and  porosity  being 
shown  when  the  foaming  material  or  seatang  extract  is 
used. 

Another  experiment  was  carried  out  in  which  50  grams 
of  gypsum  was  added  to  35  cc.  of  a  liquid  mixture  com- 
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posed  of  17.5  cc.  of  10%  seatang  extract  and  17.5  cc.  of  a 
5%  gelatin  solution.  The  liquid  was  beaten  with  the  egg- 
beater  before  and  after  the  gypsum  was  added  to  incor¬ 
porate  air  and  was  allowed  to  set.  This  sample  is  num¬ 
bered  A-8.  A  comparison  of  this  sample  with  the  check 
sample  A-4,  containing  only  gypsum  and  water,  shows  no 
appreciable  difference  in  size  and  porosity. 

As  Bayer  mentions  the  use  of  formalin  as  an  aid  in  pro¬ 
ducing  a  foam  substance  when  mixed  with  the  seatang  ex¬ 
tract,  I  carried  out  an  experiment  by  the  use  of  35  cc.  of 
liquid  composed  of  29  cc.  of  a  10%  seatang  extract,  6  cc. 
of  the  commercial  37%  formalin  solution  and  used  the  egg- 
beater  to  incorporate  air  in  this  liquid  and  added  50  grams 
of  gypsum  thereto  and  continued  the  beating  to  incorporate 
air  in  the  setting  mass.  This  sample  is  labeled  A-6  and  when 
compared  with  samples  A-8,  A-2,  A-7  and  A-3,  shows  no 
appreciable  difference  in  size  and  porosity  of  the  samples. 
It  was  obvious  during  the  experiments  that  after  the  foam 
is  produced,  the  introduction  of  a  solid  like  gypsum  breaks 
up  the  foam  and  so  changes  the  entire  mixture  that  it  is 
impossible  for  this  foam  or  air  to  be  incorporated  in  such 
a  mixture.  For  that  reason,  with  all  fairness  given  to  the 
application  (in  which  I  am  not  interested  in  anyway  what¬ 
ever)  I  find  that  the  experiments  do  not  show  any  improve¬ 
ment  in  production  of  porosity  in  such  set  mixtures  by 
the  incorporation  of  seatang,  gelatin  or  formaldehyde  in 
these  considerable  concentrations. 

My  notes,  identified  as  Rice’s  Exhibit  A-l,  pertain  to 
these  exhibits  to  which  I  have  just  referred  and  describe 
the  details  of  the  amounts  of  liquid  gypsum  land  the 
1182  other  concentrations  as  enumerated  in  my  testimony. 

The  bottle,  Rice’s  Exhibit  No.  A-9,  is  a  10%  sea¬ 
tang  extract  which  I  personally  made  up  by  extracting  sea¬ 
tang  with  ten  times  its  weight  of  water  and  filtered  out 
woody  cellulosic  residual  fibrous  materials.  This  10%  sea¬ 
tang  extract  is  a  part  of  the  extract  used  in  making  the 
specimens  just  described. 

The  bottle,  Rice’s  Exhibit  No.  A-9,  entered  in  evidence. 

I  did  not  take  any  tests  of  the  specimens,  Rice’s  Ex¬ 
hibits  Nos.  A-2  to  A-8  inclusive  because  it  was  obvious 
that  the  method  did  not  give  any  porous  material  appre- 
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ciably  different  from  the  check  standards  made  without  the 
use  of  the  so-called  foam  or  foam  developing  materials 
disclosed  by  Bayer. 

Prom  the  experiments  which  I  have  conducted  I  could 
not,  as  an  experienced  chemist,  successfully  produce  simi¬ 
lar  material  to  that  in  the  Bayer  disclosure  and  I  believe 
I  have  given  these  tests  the  fairest  trials  from  an  unbiased, 
disinterested  point  of  view.  I  do  not  believe  that  the  method 
is  an  operative  one.  My  reason  for  this  is,  in  the  first  place, 
I  believe  that  the  method  itself  is  inherently  inoperative 
because  the  solid  material  such  as  gypsum,  to  which  I  have 
confined  my  attention,  or  cement  which  Bayer  also  men¬ 
tions,  breaks  up  the  foam  and  drives  it  out  of  the  liquid 
to  the  top  of  the  mass  from  which  it  goes  into  the  air, 
leaving,  therefore,  a  non-porous  mass,  no  different  from 
the  corresponding  mass  produced  by  the  use  of  water  alone. 
In  the  second  place,  the  patent  is  very  indefinite  in  regard 
to  the  amounts  of  concentrations  of  the  so-called  foam-de¬ 
veloping  substances  which  are  disclosed  therein.  In  the 
next  place,  the  disclosure  is  very  indefinite  with  reference 
to  the  time  necessary  to  produce  or  for  treating  the  sub¬ 
stances,  and  no  quantitative  figures  are  given  at  any  place 
which  would  make  it  possible  for  anyone  skilled  in  the  art 
to  use  this  process  unless  he  did  a  great  deal  of  experi¬ 
mentation  which  would  amount  to  invention.  Bayer 

1183  states,  for  example,  that  the  quantities  required  of 
these  substances  are  inconsiderable  and  consequently 

the  manufacturing  process  is  very  cheap.  Inconsiderable 
quantities  would  be  understood  by  most  chemists  to  involve 
amounts  corresponding  to  not  over  1%  for  example,  in  my 
experiments  I  gave  Bayer  the  benefit  of  every  doubt,  and 
used  as  high  as  5  to  10%  extractions,  which  should,  as  is 
well  known,  produce  foam  in  a  better  way,  but  which  were 
still  inoperative  and  failed  to  give  a  porous  set  mass  as 
described  by  Bayer. 

I  am  prepared  to  conduct  these  identical  experiments  in 
the  presence  of  Roos  or  Bayer  or  any  of  their  authorized 
representatives  and  shall  be  very  glad  to  do  so. 

1184  Cross-examination. 

By  Mr.  Hansen: 

I  used  a  ten  per  cent  solution  of  seatang  because  that  is 
as  concentrated  as  one  may  conveniently  vrork  with  and 
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I  desired  to  give  every  benefit  of  the  doubt  to  Bayer  re¬ 
garding  the  operability  of  these  substances.  The  Bayer 
application  states  that — 4  4  The  quantities  required  of  these 
substances  are  inconsiderable  and  consequently  the  manu¬ 
facturing  process  is  very  cheap.”  My  conclusion  is  that 
the  ten  per  cent  seatang  solution  is  much  more  concentrated 
than  could  be  described  as  “inconsiderable”  in  con¬ 
centrations;  and  that  I  have,  therefore,  in  using  a  ten  per 
cent  solution  of  this  foaming  material  rather  than  about 
a  one  per  cent  solution — which  could  be  considered  as  with¬ 
in  the  province  of  the  expression  used  by  Bayer — I  have 
given  Bayer  more  than  the  benefit  of  the  doubt  and  never¬ 
theless  the  methods  are  not  operative.  I  used  not  only 
seatang  but  gelatine  and  formaldehyde  added  thereto  in 
accordance  with  the  specifications  of  Bayer  patent  appli¬ 
cation. 

Solomon  F.  Acree,  having  been  recalled  as  a  witness  on 
behalf  of  the  party  Rice  on  October  21,  192G,  and  having- 
been  duly  sworn,  did  testify  as  follows : 

Direct  examination. 

By  Mr.  Byrne: 

I  am  the  same  Dr.  Acree  who  testified  in  these  proceed¬ 
ings  on  October  4  last,  and  on  that  occasion  I  testified  re¬ 
garding  certain  experiments  which  I  had  previously  con¬ 
ducted  in  an  endeavor  to  produce  the  cellular  material  pur¬ 
ported  to  be  described  in  Bayer’s  Danish  Application,  as 
per  English  translation  thereof,  the  same  being  identified 
as  Rice’s  Exhibit  R-la.  Pursuant  to  notice  dated  October 
7,  1926  to  Counsel  for  Bayer  and  Counsel  for  Roos,  I  was 
requested  to  repeat  those  experiments  and  did  so 
1185  between  the  dates  of  October  15  and  October  17  in 
the  laboratories  of  the  Industrial  Research  Corpora¬ 
tion,  2201  New  York  Avenue,  N.  W.,  Washington,  D.  C. 
Mr.  Hansen,  Mr.  Roos  and  Mr.  Marks  were  present  dur¬ 
ing  all  the  experiments  up  to  Sunday  noon  when  Mr.  Roos 
left.  Mr.  Newton  was  present  part  of  the  time  coming  in 
and  out  at  various  times.  To  my  knowledge  every  facility 
was  offered  the  representatives  of  the  parties  Roos  and 


50 — 6140a 


1030 


ERIK  C.  BAYER  VS.  JOHN  A.  RICE  ET  AL. 


Barer  to  clearly  see  what  I  was  doing.  There  was  no  hin- 
drance  from  any  one  at  any  time.  No  suggestions  were 
made  by  those  present  at  any  time.  About  forty  experi¬ 
ments  were  conducted  by  me  and  specimens  thereof  were 
made.  These  specimens  are  before  me  in  Boxes  Nos.  A-50 
to  A-92  inclusive.  The  samples  inside  are  numbered  the 
same.  There  is  no  sample  marked  A-91  because  this  one 
was  subsequently  broken  when  being  taken  out  of  the  mold 
in  the  presence  of  Mr.  Hansen,  and  was  discarded. 

The  specimens,  Rice’s  Exhibits  A-50  to  A-92  inclusive, 
subject  to  the  omission  of  specimen  A-91  just  referred  to, 
are  entered  in  evidence. 

Rice's  Exhibit  A-93  is  my  book  recording  these  experi¬ 
ments  and  contains,  attached  to  certain  leaves  thereof,  five 
sheets  of  notes  on  yellow  paper.  Other  notes  are  found 
in  pen  in  the  book. 

The  book,  Rice’s  Exhibit  No.  A-93  entered  in  evidence. 

By  Mr.  Hansen:  “Objection  is  made  to  this  Exhibit  be¬ 
cause  it  is  not  properly  proven.” 

These  notes  describe  in  detail  the  steps  followed  and 
the  materials  used  and  were  made  in  my  own  handwriting. 

Referring  to  my  notes,  I  used  seatang  solution,  gum  ara- 
bic  solution,  gum  arabic  and  gelatine  solutions  in  mix¬ 
ture,  gum  arabic  and  formaldehyde  and  gelatine  solutions, 
sand,  cement,  gypsum,  water,  air  and  carbon  dioxide.  The 
foam  was  produced  from  the  solutions  or  mixtures 
by  whipping  with  a  so-called  double-cage  egg  beater, 
11SG  two  cages  rotating  into  each  other  in  glass  bowls 
about  six  inches  in  diameter  and  three  inches  deep 
in  one  method.  It  was  produced  in  other  cases  by  treating 
the  liquid  or  mixture  with  air  or  carbon  dioxide  under  pres¬ 
sure.  Referring  to  my  notes,  the  solutions  used  are  shown 
in  a  summary  on  page  42 ;  about  ten  per  cent  seatang,  ten 
per  cent  gum  arabic,  one  per  cent  gum  arabic  plus  .2  per 
cent  formalin,  one  per  cent  gum  arabic  plus  one  per  cent 
gelatine,  and  one  per  cent  gum  arabic  plus  one  per  cent 
gelatine  plus  .2  per  cent  formalin.  The  foam  was  mixed 
with  the  solids  or  liquids  by  different  methods.  One  method 
was  to  make  the  foam  by  whipping  the  foam  solution  and 
to  add  thereto  the  solid  gypsum  or  cement  or  mixture  of 
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sand  with  cement  or  gypsum  and  whip  up  the  mixture  or 
mix  the  foam  with  the  solids.  The  second  method  involved 
making  the  foam  and  adding  it  to  the  solid  material  and 
making  mixtures  thereof.  Another  method,  as  shown  in 
the  summary  on  page  42  was  to  make  the  foam  and  add 
it  to  a  slurry  or  whipped  mass  of  the  gypsum  or  cement,  or 
mixture  of  sand  with  these  materials.  Another  method  was 
to  add  the  foam  and  residual  unfoamed  liquid  in  a  mix¬ 
ture  directly  to  the  solid  cement-gypsum,  or  mixture  of 
sand  with  either  of  these  materials.  : 

I  did  not  in  any  of  these  experiments  obtain  a;  tenacious 
foam. 

These  samples  or  specimens  were  made  by  producing  a 
composite  mixture  of  the  foam-cementing  materials  and 
liquids  containing  the  foam  producing  materials  by  one 
of  the  methods  shown  in  the  summary  on  page  42  and  dis¬ 
closed  in  a  preceding  answer.  The  sample  was  then  poured 
into  a  brass  mold  to  produce  briquets  of  the  form  usually 
employed  for  making  strength  tests  of  the  set  materials. 
After  setting,  the  samples  were  removed  from  the  molds 
and  allowed  to  dry  and  harden  further.  The  gypsum  sam¬ 
ples  and  gypsum-sand  samples  were  dried  in  the  open  air. 
The  samples  of  cement  and  of  cement  and  sand  were  all 
allowed  to  set  in  the  molds  in  a  moist ;  chamber. 
1187  The  samples  were  all  weighed  and  the  weights  noted 
in  the  record.  A  number  of  the  samples  were  partly 
sawed  through,  and  nails  were  driven  into  these  samples  to 
see  if  a  nail  could  be  driven  entirely  through  the  samples  to 
nail  it  to  a  wooden  block  under  the  samples  before  split¬ 
ting.  In  every  one  of  these  cases  in  which  a  nail  was  driven 
into  the  sample,  the  sample  split  before  the  nail  went 
through.  In  a  few  cases  the  samples  vrere  partly  sawed 
through  and,  broken  by  a  stroke  of  a  hammer.  These  sam¬ 
ples  were  examined  by  observing  whether  or  not  they  were 
cellular  or  filled  with  bubbles  of  air  or  of  the  cafbon  diox¬ 


ide,  which  were  the  gases  used  for  producing  the  foam. 
This  gives  a  general  statement  of  how  the  samples  were 
tested.  | 

All  of  the  samples  were  treated  and  tested  in  this  way. 
The  following  samples  are  the  ones  that  were  broken  in 


the  manner  just  described:  A50,  A51,  A57,  A60, 


A68,  A80 


and  A83. 
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The  sample  A50  was  made  from  40  cc’s  of  10  per  cent 
seatang  extract,  beaten  one  minute  with  the  egg  beater  de¬ 
scribed  above,  and  then  treated  with  91  grams  of  gyp¬ 
sum  calcine  and  known  as  No.  1  molding  plaster  calcine  from 
the  Rosslyn  Cement  Company,  3131  K  Street,  Washington. 
This  mixture  was  stirred  two  minutes  and  then  put  into 
the  mold  and  allowed  to  set  and  dry  after  taking  out  of 
the  mold,  until  October  19.  It  weighed  95.2  grams.  When 
sawed  and  broken,  as  indicated  above,  the  mass  was  not 
cellular,  but  was  smooth  both  inside  and  outside. 

Sample  A51  was  produced  by  beating  44  cc’s  of  10  per 
cent  seatang  extract  one  minute  and  adding  this  to  91  grams 
of  the  above  named  gypsum  and  stirring  two  minutes  and 
putting  into  the  mold.  After  setting,  it  was  removed  from 
the  mold  and  allowed  to  dry  until  October  19.  It  was  partly 
sawed  and  driven  with  a  nail  and  split.  The  interior  and 
exterior  were  found  to  be  close-grained,  and  not  cellular. 

Sample  A57  was  produced  by  bubbling  carbon  di- 
11S8  oxide  into  40  cc  ’s  of  10  per  cent  seatang  solution  while 
stirring  vigorously,  and  adding  this  to  91  grams  of 
dry  gypsum,  and  stirring  one  minute  more,  and  was  then 
put  into  the  mold.  When  set  and  removed  from  the  mold 
and  allowed  to  dry  until  October  19,  the  exterior  and  the 
interior  were  found  to  be  close-grained  and  not  cellular. 

Sample  AGO  was  produced  by  aerating  40  cc’s  of  10  per 
cent  gum  arabic  solution  one  minute  with  the  egg  beater, 
allowing  this  foaming  mass  to  settle,  whereupon  25  cc’s  of 
liquid  and  52  cc’s  of  foam  were  found  to  make  up  this 
mixture. 

The  liquid  was  poured  into  91  grams  of  dry  gypsum  and 
worked  together  into  a  slurry  and  the  foam  was  then  added 
and  worked  together  with  the  slurry  and  poured  into  a 
mold.  When  the  sample  set,  it  was  taken  from  the  mold  and 
allowed  to  dry  until  October  19.  It  was  found  to  weigh  92 
grams,  and  when  sawed  and  split  the  mass  was  not  cellu¬ 
lar  inside  or  outside,  but  close-grained. 

Sample  AGS  was  produced  by  beating  40  cc’s  of  1  per  cent 
gum  arabic  solution  one  minute  with  the  egg  beater  and 
adding  thereto  150  grams  of  a  2:1  sand-gypsum  mixture 
and  beating  up  two  minutes,  and  was  then  poured  into  the 
mold.  When  set  and  allowed  to  dry  until  October  19,  the 
weight  was  107.5  grams.  When  partly  sawed  and  broken, 
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the  interior,  and  exterior  were  found  not  to  be  cellular,  but 
close-grained. 

Sample  A80  was  made  by  blowing  air  through  50  cc’s 
of  solution  containing  one  per  cent  gum  arabic  and  .2  per¬ 
cent  formalin.  This  solution  was  contained  in  a  separatory 
funnel,  through  which  air  was  blown.  The  foam  mixture 
on  standing  was  found  to  consist  of  42  cubic  centimeters 
of  liquid  and  52  cc’s  of  foam.  The  liquid  was  drawn  from 
underneath  and  the  foam  was  added  to  a  slurry  of  100 
grams  of  gypsum  and  50  cc’s  of  the  same  solution  and 
stirred  two  minutes  and  poured  into  a  mold.  When  set 
and  dried  until  October  19,  the  weight  was  79  grams. 
1189  The  mass  was  not  cellular  inside  or  outside,  but 
smooth. 

Sample  A83  was  made  by  stirring  40  cc’s  of  1  percent 
gum  arabic  and  .2  per  cent  formalin  with  150  grams  of  2 :1 
sand-gypsum  mixture  to  form  a  slurry.  50  cc’s  of  the  same 
solution  in  a  separatory  funnel  was  foamed  with  compressed 
air  and  found  to  consist  of  48.5  cc’s  of  liquid  and  13.5  cc’s 
of  foam.  The  liquid  was  separated,  and  11  cc’s  of  the  foam 
was  added  to  the  above  slurry  and  mixed  in  two  minutes 
with  a  spoon  and  poured  into  a  mold.  When  set  and  dried 
until  October  19,  as  described  above,  the  weight  was  105 
grams.  The  block  was  sawed  partly  and  broken  and  was 
found  not  to  be  cellular,  but  close-grained. 

This  describes  in  general  the  method  of  testing  the  sam¬ 
ples  actually  tested  as  described  above. 

Sample  A52a  was  made  as  a  check  sample  to  sample  A50 
by  stirring  40  cc’s  of  water  one  minute  and  adding  91  grams 
of  gypsum  and  stirring  two  minutes  more  with  the  egg 
beater.  It  was  placed  in  the  mold  and  when  set,  taken  out 
and  allowed  to  dry  until  October  19,  was  found  to  weigh 
94.5  grams. 

Sample  A53  was  made  by  stirring  40  cc’s  of  water  one 
minute  with  the  egg  beater  as  above  described  and  adding 
this  to  91  grams  of  gypsum  and  stirring  two  minutes  more. 
The  mass  was  transferred  to  the  mold,  allowed  to  set,  and 
taken  from  the  mold  and  dried  until  October  19,  after  hav¬ 
ing  been  prepared  on  October  13.  When  weighed,  it  was 
found  to  weigh  97  grams. 

Sample  A54  was  prepared  by  blowing  one  minute  into 
40  cc’s  of  a  10  per  cent  seatang  solution  and  adding  91 
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grams  of  gypsum  while  stirring  with  the  air  one  minute 
more,  and  the  mass  was  then  stirred  one  minute  with  a 
spoon  and  transferred  to  the  mold  and  allowed  to  stand. 
When  taken  from  the  mold  and  dried  until  October  19,  it 
was  found  to  weigh  93.4  grams. 

Sample  A55  was  made  by  blowing  air  one  minute  into 
40  cc’s  of  10  per  cent  seatang  solution  and  adding 
1190  this  to  solid  gypsum  weighing  91  grams,  and  blow¬ 
ing  this  mixture  with  air  while  mixing  one  minute 
more.  It  was  then  transferred  to  the  mold,  allowed  to  set, 
taken  out  of  the  mold,  and  dried  until  October  19,  when  it 
was  found  to  weigh  95.4  grams. 

Sample  A56  was  made  by  blowing  carbon  dioxide  one 
minute  into  40  cc’s  of  10  per  cent  seatang  and  then  adding 
to  this  91  grams  of  solid  gypsum,  when  it  was  stirred  for 
one  minute  with  a  spoon.  It  was  poured  into  a  mold  and 
allowed  to  dry  until  October  19,  when  it  was  found  to 
weigh  93.4  grams. 

Sample  A57  has  already  been  described. 

Sample  A5S  was  made  from  a  10  per  cent  gum  arabic 
solution  by  beating  44  cc’s  thereof  one  minute  with  an  egg 
beater  and  whipped  in  air,  adding  91  grams  of  gypsum  and 
stirring  it  two  minutes  more.  It  was  then  transferred  to 
the  mold,  allowed  to  set,  taken  from  the  mold  and  dried  un¬ 
til  October  19,  when  it  was  found  to  weigh  96.7  grams. 

Sample  A59  produced  by  beating  air  into  40  cc’s  of  this 
same  10  per  cent  gum  arabic  solution  during  one  minute, 
and  adding  this  foaming  mixture  to  91  grams  of  dry  gyp¬ 
sum  and  beating  the  mixture  two  minutes  more.  It  was 
transferred  to  a  mold,  allowed  to  set,  taken  from  the  mold 
and  dried  until  October  19,  when  it  was  found  to  weigh 
92.7  grams. 

Sample  A61  was  made  by  foaming  40  cc’s  of  a  1  per  cent 
gum  arabic  solution  with  the  egg  beater,  adding  thereto 
91  grams  of  dry  gypsum,  and  whipping  this  mixture  two 
minutes.  It  was  transferred  to  a  mold,  allowed  to  set,  taken 
from  the  mold,  dried  until  October  19,  and  was  then  found 
to  weigh  95  grams. 

Sample  A62  was  prepared  by  whipping  up  50  cc’s  of  the 
same  one  pere  cent  gum  arabic  solution  with  an  egg  beater 
and  adding  thereto  100  grams  of  dry  gypsum  and  stirring 
two  minutes  more.  It  was  poured  directly  into  the  mold, 
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allowed  to  set,  dried  until  October  19,  and  then  found  to 
weigh  90.5  grams. 

1191  Sample  A63  was  made  by  foaming  50  cc’s  of  this 
one  percent  gum  arabic  solution  with  the  egg  beater 

and  adding  to  it  100  grams  of  gypsum  and  beating  two 
minutes  more  and  put  into  a  mold,  allowed  to  set,  taken 
from  the  mold  and  dried  until  October  19,  when  it  was 
found  to  weigh  89.3  grams. 

Sample  A64  was  made  by  treating  50  cc’s  of  1  per  cent 
gum  arabic  solution  with  carbon  dioxide  to  produce  foam 
and  adding  thereto  100  grams  of  gypsum  and  foaming 
two  minutes  more  by  bubbling  carbon  dioxide  through  the 
mass.  It  was  transferred  to  a  mold,  allowed  to  set,  taken 
from  the  mold  and  dried  until  October  19,  when  found  to 
weigh  89.3  grams.  I 

Sample  A65  was  made  by  foaming  30  cc’s  of  1  percent 
gum  arabic  solution  with  carbon  dioxide  and  adding  this 
to  100  grams  of  gypsum  and  covering  the  foam  with  the 
gypsum  to  include  the  foam,  and  stirred  two  minutes  more ; 
then  poured  into  a  mold,  allowed  to  set,  taken  from  the 
mold,  allowed  to  dry  until  October  19,  when  it  was  found 
to  weigh  90.9  grams. 

Sample  A66  was  made  by  beating  50  cc’s  of  1  per  cent 
gum  arabic  solution  with  compressed  air  to  produce  a 
foam,  and  adding  thereto  100  grams  of  gypsum  and  blow¬ 
ing  air  through  the  mixture  two  minutes  more.  It  was 
poured  into  a  mold,  allowed  to  set,  removed  from  the  mold, 
allowed  to  dry  until  October  19,  when  it  was  found  to  weigh 
90.2  grams. 

Sample  A67  was  made  up  by  treating  50  cc’s  of  1  percent 
gum  arabic  solution  with  compressed  air  to  produce  a 
foaming  mass  and  pouring  this  into  100  grams  of  gypsum 
and  stirring  this  mass  two  minutes  more  with  compressed 
air.  It  was  allowed  to  set  after  transferred  to  the  mold, 
taken  from  the  mold,  allowed  to  dry  until  October  19,  when 
it  was  found  to  weigh  90.1  grams. 

Sample  A68  has  been  described. 

Sample  A69  was  produced  by  foaming  40  cc’s  of  a  1 
percent  gum  arabic  solution  one  minute  with  an  egg 

1192  beater  and  adding  this  to  a  2:1  sand-gypsum  mix¬ 
ture  and  stirring  two  minutes  more.  The  details 

were  as  follows :  The  liquid  portion  was  added  to  the  sand 
mixture,  stirred  up  and  then  the  foam  was  stirred  in  and 
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the  mixture  was  poured  into  the  mold.  It  was  allowed  to 
set,  taken  from  the  mold,  allowed  to  dry  until  October  19, 
and  found  to  weigh  106.5  grams. 

Sample  A70  was  produced  by  foaming  40  cc’s  of  the  1 
percent  gum  arabic  solution  with  carbon  dioxide  one  min¬ 
ute  and  adding  thereto  150  grams  of  a  2:1  sand  gypsum 
mixture  and  foamed  two  minutes  more  with  carbon  dioxide 
while  stirring,  then  poured  into  a  mold,  allowed  to  set  and 
allowed  to  dry  until  October  19,  after  removal  from  the 
mold,  whereupon  it  was  found  to  weigh  105.6  grams. 

Sample  ATI  was  made  by  treating  40  cc’s  of  this  1  per 
cent  gum  arabic  solution  with  carbon  dioxide  one  minute, 
and  this  mixture  was  poured  into  150  grams  of  a  2:1  sand- 
gypsum  mixture  and  stirred  two  minutes  more  while  bub¬ 
bling  in  carbon  dioxide.  It  was  poured  into  the  mold, 
allowed  to  set,  removed  from  the  mold,  and  allowed  to  dry 
until  October  19,  when  it  was  found  to  weigh  105.4  grams. 

Sample  A72  was  made  by  foaming  40  cc’s  of  the  1  per¬ 
cent  gum  arabic  solution  with  compressed  air  one  minute 
and  adding  thereto  150  grams  of  a  2:1  sand-gypsum  mix¬ 
ture,  while  forcing  air  through  the  mass  during  two  min¬ 
utes,  poured  into  a  mold,  allowed  to  set,  removed  from  the 
mold,  allowed  to  dry  until  October  19,  and  was  found  to 
weigh  106.7  grams. 

Sample  A73  was  produced  by  foaming  40  cc’s  of  a  1 
percent  gum  arabic  solution  with  air  one  minute  and  add¬ 
ing  this  mixture  to  150  grams  of  a  2 :1  sand-gypsum  mix¬ 
ture  and  stirring  two  minutes  more  with  the  air  and  poured 
into  the  mold,  allowed  to  set,  remove-  from  the  mold, 
allowed  to  dry  until  October  19,  and  was  then  found  to 
weigh  105.8  grams. 

1193  Sample  A74  was  made  from  50  cc’s  of  a  solution 
containing  1  percent  gum  arabic  and  .2  formalin, 
which  solution  was  made  by  mixing  103  cc’s  of  the  above 
named  stock,  10  percent  gum  arabic  solution  with  2  cc’s  of 
formalin  solution  and  diluting  the  whole  mixture  to  1  liter. 
The  50  cc’s  of  this  solution  were  foamed  with  the  egg 
beater  during  one  minute,  and  to  this  mixture  100  grams 
of  gypsum  were  added  and  stirred  in  two  minutes  and 
poured  into  a  mold.  When  set,  removed  from  the  mold, 
allowed  to  dry  until  October  19,  and  weighed,  the  mass 
was  found  to  be  89.0  grams. 

Sample  A75  was  made  by  foaming  50  cc’s  of  this  same 
solution,  namely  1  percent  gum  arabic  and  .2  percent  for- 
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malin,  by  means  of  an  egg  beater  and  adding  this  to  100 
grams  of  gypsum  and  stirring  the  mass  two  minutes  with 
the  egg  beater  and  pouring  into  a  mold.  The  sample  was 
allowed  to  set,  was  removed  from  the  mold  and  allowed  to 
dry  until  October  19,  and  was  then  found  to  weigh  89.7 


grams. 

Sample  A76  was  made  by  treating  50  cc’s  of  this  preced¬ 
ing  solution  with  compressed  air  one  minute  while  agitat¬ 
ing  the  mixture  and  adding  thereto  100  grams  of  gypsum 
and  stirring  the  mass  with  compressed  air  during  two  min¬ 
utes.  It  was  transferred  to  a  mold,  allowed  to  set,  removed 
from  the  mold,  allowed  to  dry  until  October  19,  and  was 
then  found  to  weigh  89  grams. 

Sample  A77  was  made  by  treating  50  cc’s  of  this  preced¬ 
ing  solution  with  compressed  air  one  minute  to  produce 
foam,  and  this  mixture  was  poured  into  100  grams  of 
gypsum  and  the  foam  was  stirred  in  gently  with  a  spoon 
during  two  minutes.  The  mass  was  transferred  to  a  mold, 
allowed  to  set,  removed  from  the  mold,  dried  until  October 
19,  and  was  then  found  to  weigh  86.2  grams. 

Sample  A78  was  made  by  foaming  50  cc’s  of  the  preced¬ 
ing  solution  with  carbon  dioxide  one  minute  and  adding 
thereto  100  grams  of  gypsum  and  foaming  the  mix- 
1194  ture  with  carbon  dioxide  two  minutes  more  and 


pouring  the  sample  into  the  mold.  After  setting, 
removal  from  the  mold  and  dried  to  October  19,  the  sample 
weighed  88%  grams. 

Sample  A79  was  made  by  foaming  50  cc’s  of  the  above 
solution  with  carbon  dioxide  one  minute  and  pouring  this 
resulting  foamy  mass  into  100  grams  of  gypsum  and  stir¬ 
ring  the  mass  two  minutes  with  a  spoon  to  work  in  the 
foam.  The  mixture  was  put  into  a  mold,  allowed  to  set, 
then  removed  from  the  mold  and  dried  until  October  19 


and  weighed  89.2  grams. 

Sample  A80  was  made  bv  blowing  compressed  air 
through  50  cc’s  of  the  preceding  solution  one  minute  to 
give  a  foam,  and  the  foam  was  separated  from  the  liquid 
and  added  to  the  moist  slurry  of  100  grams  of  gypsum  and 
50  cc’s  of  the  preceding  solution.  The  volume  of  foam 
added  was  33  cc’s.  The  mass  was  put  into  a  mold,  allowed 
to  set,  removed  and  dried  until  October  19  and  then 
weighed  79  grams. 

Sample  A81  was  made  by  treating  40  cc’s  of  the  above 
solution  one  minute  to  produce  foam  and  adding  thereto 
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150  grams  of  a  2:1  sand-gypsum  mixture  and  beating  the 
mass  two  minutes.  It  was  put  into  a  mold,  allowed  to  set, 
removed  from  the  mold,  and  dried  until  October  19,  and 
then  found  to  weigh  105.9  grams. 

Sample  A82  was  made  by  beating  45  cc’s  of  the  above 
solution  one  minute  and  adding  it  to  150  grams  of  a  2:1 
sand-gypsum  mixture  and  beating  two  minutes.  The  mass 
was  put  into  a  mold,  allowed  to  set,  removed  from  the 
mold,  and  dried  until  October  19  and  was  then  found  to 
weigh  105.4  grams. 

Sample  A83  has  already  been  described. 

Sample  A84  was  made  from  a  solution  of  1  percent 
gelatin  and  1  percent  gum  arabic  in  mixture.  Forty  cc’s 
of  this  solution  were  beaten  one  minute  to  produce  the 
foam,  and  150  grams  of  a  2:1  sand-gypsum  mixture  was 
added  thereto  and  beaten  two  minutes.  The  mass  was  put 
into  a  mold,  allowed  to  set,  removed  from  the  mold, 
1195  allowed  to  dry  until  October  19,  when  it  was  found 
to  weigh  90.6  grams. 

Sample  A85  was  produced  by  beating  40  cc’s  of  the  pre¬ 
ceding  solution  with  the  egg  beater  one  minute  and  adding 
it  to  150  grams  of  a  2 :1  sand-gypsum  mixture  and  stirring 
two  minutes.  It  was  stirred  one  minute  with  a  spoon  and 
one  minute  with  the  egg  beater  and  poured  into  the  mold, 
allowed  to  set,  removed  from  the  mold,  drying  until  October 
19,  and  was  then  found  to  weigh  95.9  grams. 

Sample  A86  was  produced  by  beating  50  cc’s  of  the  pre¬ 
ceding  solution  one  minute  and  adding  thereto  100  grams 
of  gypsum  and  beating  two  minutes  more  and  putting  into 
the  mold,  allowing  it  to  set,  removing  it  from  the  mold 
and  allowing  it  to  dry  until  October  19,  when  it  was  then 
found  to  weigh  79.4  grams. 

Sample  AST  was  made  by  beating  50  cc’s  of  the  preced¬ 
ing  solution  one  minute  to  produce  the  foam,  and  adding 
this  foamy  mass  to  100  grams  of  plaster  of  Paris,  stirring 
the  mass  two  minutes  more,  one  minute  with  a  spoon  and 
one  minute  with  the  egg  beater,  putting  it  into  a  mold, 
allowing  it  to  set,  removing  from  the  mold,  and  drying 
until  October  19,  whereupon  it  was  found  to  weigh  86.7' 
grams. 

Sample  A88  was  made  by  mixing  together  50  cc’s  of  the 
above  solution  and  100  grams  of  gypsum  and  whipping  the 
two  together  t\yo  minutes  with  an  egg  beater,  and  was  then 
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poured  into  a  mold,  allowed  to  set,  removed  from  the  mold, 
dried  until  October  19,  when  it  w^as  found  to  weigh  86.5 
grams. 

Sample  A89  was  made  by  treating  50  cc’s  of  the  preced¬ 
ing  solution  with  100  grams  of  Portland  cement  and  whip¬ 
ping  the  two  together  two  minutes  with  an  egg  beater  and 
pouring  the  mass  into  a  mold,  which  was  allowed  to  set, 
put  in  a  moist  chamber,  removed  from  the  mold  and 
weighed  122.4  grams. 

Sample  A90  was  prepared  by  mixing  40  cc’s  of 
1196  the  preceding  solution  with  150  grams  of  2 :1  sand- 
cement  mixture,  whipping  them  together  two  min¬ 
utes  with  an  egg  beater,  pouring  the  mixture  into  a  mold, 
allowing  the  mass  to  set  in  a  moist  chamber,  removing  the 
sample  from  the  mold  on  October  19,  whereupon  it  was 
found  to  weigh  109.6  grams. 

Sample  A92  was  prepared  by  mixing  150  grams  of 
cement  with  50  cc’s  of  a  solution  containing  100  per  cent 
gelatin,  1  per  cent  gum  arabic  and  .2  per  cent  formalin  and 
stirring  the  mixture  one  minute  with  an  egg  beater  and  put 
into  a  mold,  which  was  kept  in  a  moist  chamber  until  Octo¬ 
ber  19,  then  removed  from  the  mold,  whereupon  it  was 
found  to  weigh  120.1  grams. 

This  gives  the  data  used  in  making  the  samples  num¬ 
bered  A50  to  A92,  respectively,  with  the  exception  of  A91, 
which  was  broken. 

In  addition,  some  experiments  were  carried  out  on  the 
production  and  measurement  of  foam  from  the  various 
solutions  mentioned  above.  For  example,  in  experiment 
A60,  40  cc’s  of  a  10  per  cent  gum  arabic  solution  beaten 
one  minute  and  allowed  to  settle  gave  25  cc’s  of  liquid  and 
52  cc’s  of  foam. 

In  an  experiment  numbered  A60a,  40  cc’s  of  10  per  cent 
gum  arabic  solution  beaten  one  minute  with  the  egg  beater 
as  above,  gave  about  75  cc’s  total  volume,  and  in  three 
minutes  the  foamy  liquid  separated  into  25  cc’siof  liquid 
and  about  52  cc’s  of  foam. 

In  experiment  numbered  A63a,  50  cc’s  of  1  per  cent 
arabic  solution  were  beaten  one  minute  and  gave  27  cc’s 
of  foam. 

In  experiment  A63b,  50  cc’s  of  gum  arabic  solution  beaten 
one  minute  gave  28  cc’s  of  foam,  which  is  practically  a 
check  on  the  amount  given  in  A63a. 
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In  experiment  A75a,  50  cc’s  of  1  per  cent  gnm  arabic 
solution  and  .2  per  cent  formalin  stirred  one  minute  gave 
about  50  cc’s  of  foam. 

1197  In  experiment  A80,  50  cc’s  of  the  preceding  solution 
blown  with  air  into  a  separatory  funnel  gave  33  cc’s 

of  foam  and  45  cc’s  of  liquid. 

In  experiment  A83,  50  cc’s  of  the  preceding  solution 
blown  with  air  into  a  separatory  funnel  gave  13%  cc’s  of 
foam  and  48%  cc’s  of  liquid. 

In  experiment  A85a,  40  cc’s  of  1  per  cent  gelatin  and  1 
per  cent  gum  arabic  beaten  one  minute  with  an  egg  beater 
gave  225  cc’s  of  foam  and  3.5  cc’s  of  residual  liquid. 

It  is  seen  from  these  experiments  that  the  volume  of  foam 
varied  considerably,  namely,  from  about  13%  cc’s  up  to 
225  cc’s.  When  the  solid  materials  and  liquids  were  mixed 
with  these  volumes  of  foam  in  the  various  experiments,  the 
foam  was  broken  up  in  all  cases  and  did  not  give  cellular 
products,  labeled  A50  to  A92.  This  proves  that  the  foam 
produced  from  all  these  mixtures  was  not  a  tenacious  foam, 
capable  of  existing  in  the  mass  of  solids  and  liquids  used  to 
produce  the  samples  A 50  to  A92.  In  other  words,  these 
liquids  did  not  give  tenacious  foams  in  these  experiments. 

As  heretofore  stated,  there  has  been  a  difference  of 
weight  in  certain  of  these  specimens.  This  is  accounted  for 
in  the  first  place,  because  sand  and  cement  were  used  in 
some  experiments  and  gypsum  in  others,  and  the  weights 
would  naturally  vary  through  these  changes  in  composition. 
But  in  other  cases,  more  water  was  used  in  some  experi¬ 
ments  with  the  same  cementing  material,  such  as  gypsum, 
than  in  others  due  to  the  introduction  of  the  foam  and  the 
liquid  making  it  up.  In  experiment  80  for  example,  a  volume 
of  foam  naturally  containing  some  liquid  was  added  to  50 
cc’s  of  a  solution  and  100  grams  of  gypsum.  The  presence 
of  the  extra  water  causes  the  mass  to  be  more  liquid,  that 
is,  the  particles  of  the  gypsum  are  separated  further  in  the 
larger  volume,  and  when  the  sample  is  molded  less  of  the 
gypsum  gets  into  the  constant  volume  of  the  mold  and  when 
the  sample  is  dried  the  the  smaller  quantity  of  gyp- 

1198  sum  naturally  weighs  less.  In  addition  to  this,  there 
is  an  unavoidable  experimental  error  in  carrying  out 

the  experiments.  The  chief  cause  of  the  difference  in 
weight  I  believe  to  be  due  to  the  changes  in  the  water 
content  as  just  described. 
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There  was  not  produced  in  my  experiments  or  samples  a 
specimen  of  cellular  material  such  as  that  implied  can  be 
produced  by  the  purported  Bayer  disclosure,  Rice’s  Exhibit 
No.  Rla. 

The  two  beaters,  Rice’s  Exhibit-  R94  and  R95,  being  the 
beaters  identified  by  the  witnesses  Reilly  and  Acree  as 
having  been  used  by  them  in  their  experiments,  entered  in 
evidence. 


The  data  relating  to  several  experiments  making  foam 
which  I  made  is  recorded  on  page  43  of  my  note  book,  Rice’s 
Exhibit  A93.  In  producing  the  samples  A50  to  A89,  con¬ 
cerning  which  I  have  testified,  I  did  not  do  anything  to 
destroy  the  foam  in  the  mass  of  material.  I  made  experi¬ 
ments  to  produce  foam  in  that  mass  of  material  if  such  were 
possible.  I  do  not  believe  that  there  is  any  relation  between 
the  character  of  the  finished  products  and  the  volume  of  the 
foam,  which  is  conclusive  evidence  that  the  foam  has  been 
destroyed  and  is  not  found  as  cellular  openings  in  the 
finished  products,  and  is  therefore  not  a  tenacious  foam. 
Instead  of  being  tenacious,  it  is  easily  destroyed  when  the 
liquids  used  in  these  experiments  are  referred  to  on  page 
43. 


At  the  several  places  in  my  testimony  where  I  referred 
to  the  use  of  air,  I  should  have  stated  I  used  compressed 
air.  I  also  used  carbon  dioxide  under  pressure  in  some  of 
my  experiments. 

When  I  testified  on  October  4  in  answer  to  certain  ques¬ 
tions  asked  me  in  cross-examination,  that  I  did  not  believe 
that  an  appreciably  different  texture  would  be  obtained 
from  those  of  my  specimens  which  I  then  produced  as  sam¬ 
ples  of  my  experiments,  by  employing  a  solution  of  the 
following  ingredients :  1  per  cent  glue,  98%  per  cent  water, 
and  %  of  1  per  cent  formalin  solution,  this  mixture 
1199  beaten  into  a  foam  and  then  gypsum  added  in  a  dry 
state,  I  had  not  carried  out  any  experiments  with  the 
materials  and  proportions  mentioned  in  those  questions. 
There  was  no  reason  or  data  given  in  the  Bayer:  specifica¬ 
tion  which  would  lead  anyone  to  choose  those  particular 
concentrations  or  materials  or  any  others.  The  Bayer 
specification  is  vague  and  indefinite  regarding  these  mat¬ 
ters,  and  it  is  a  simple  matter  of  mathematics  to  calculate 
that  to  carry  out  all  the  possible  specimens  involving,  for 
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example,  eight  materials,  such  as  sand,  cement,  gypsum,  air, 
carbonic  acid,  seatang  solution,  gelatin,  formaldehyde,  and 
'  in  addition,  water,  it  would  require  many  thousand  experi¬ 
ments,  namely,  about  three  hundred  and  sixty  thousand 
experiments  with  eight  substances  to  cover  all  the  possible 
permutations  or  methods  of  mixing  these  materials,  and  if 
one  were  to  vary  the  concentrations  or  proportions  of  each 
constituent  in  addition,  the  number  would  amount  up  very 
much  higher.  The  problem  is  very  much  like  that  of  being 
able  to  deal  six  hundred  and  thirty  five  thousand  million 
different  hands  of  13  cards  from  a  deck  of  52  cards.  There 
was  no  data  given  in  the  Bayer  application  to  lead  one  to 
pick  out  such  experiments  as  were  recited  in  the  questions 
asked  me  on  cross  examination  above  referred  to. 

I  have  since  conducted  experiments  using  those  materials 
and  in  those  same  proportions,  namely,  1  per  cent  glue, 
98%  per  cent  water,  and  %  of  1  per  cent  formalin  solution, 
as  set  forth  in  Rice’s  patent  application,  and  I  now  produce 
specimens  of  these  experiments  which  specimens  are  marked 
for  identification  A93,  A94,  A95,  A96  and  A97.  I  made  notes 
of  these  experiments  and  now  produce  them.  The  same 
being  marked  for  identification  as  Rice’s  Exhibit  No.  A98. 

Rice’s  Exhibits  A93  to  A98  inclusive  entered  in  evidence. 

Specimen  A93  is  a  sample  made  by  putting  100  grams  of 
Portland  cement  into  50  cc’s  of  1  per  cent  glue  and  .2  per 
cent  formalin  solution  which  had  been  aged  24  hours 
1200  and  whipping  the  cement  liquid  one  minute  into  a 
foam  and  pouring  into  a  mold. 

Sample  A94  was  made  by  putting  50  grams  of  cement  and 
50  grams  of  sand  into  50  cc’s  of  1  per  cent  glue  and  %  per 
cent  formalin  solution,  which  solution  had  been  aged  24 
hours,  and  whipping  this  mixture  one  minute  into  a  foamy 
mass  which  was  poured  into  a  mold. 

Sample  A95  was  made  by  putting  100  grams  of  dry  gyp¬ 
sum  into  a  foamy  mass  produced  from  50  cc’s  of  1  per  cent 
glue  and  M>  per  cent  formaldehyde  solution,  which  had  been 
aged  24  hours,  and  stirring  the  mass  well  and  pouring  it  into 
a  mold. 

Sample  A96  was  made  by  putting  50  grams  of  cement  and 
50  grams  of  sand  into  a  foamy  mass  produced  from  50  cc’s 
of  1  per  cent  glue  and  M>  per  cent  formaldehyde  solution, 
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aged  24  hours,  and  stirring  the  mass  well  and  pouring  it 
into  a  mold. 

Sample  A97  was  produced  by  placing  a  50-50  or  1  to  1 
gvpsum-sand  mixture  weighing  67  grams  into  a  foamy  mass 
produced  from  25  cc’s  of  1  per  cent  glue  and  %’  per  cent 
formaldehyde  solution,  aged  24  hours,  and  stirring  the  mass 
well  and  pouring  it  into  a  mold. 

These  were  allowed  to  drv  and  removed  from  the  molds 
and  are  here  exhibited. 

I  have  marked  on  my  data  in  red  ink,  the  numbers  cor¬ 
responding  with  the  specimens  A93  to  A97  inclusive. 

Sample  A93  is  a  very  porous  cement  mass,  having  a 
highly  cellular  structure.  Sample  A94  is  also  a  mass  of 
highly  cellular  structure.  Sample  A95  is  also  a  mass  of 
highly  cellular  structure.  Sample  A96  is  also  a  highly 
cellular  or  porous  mass.  Sample  A97  is  also  a  very  cellular 
or  porous  mass.  These  specimens  just  referred  to  were 
made  Thursday  immediately  following  the  testimony  involv¬ 
ing  the  questions  just  referred  to  in  my  previous  testimony. 
That  was  October  7. 

1201  Cross-examination. 

By  Mr.  Hansen: 

I  used  gum  arable  because  the  Bayer  specification  calls 
for  mucilaginous  substances,  and  gum  arabic  is  one  of  the 
most  common  —  the  mucilages  and  soluble  in  water,  and  in 
order  to  be  fair  to  the  Bayer  application  and  to  learn 
whether  such  mucilaginous  substances  would  be  operative, 
I  took  gum  arabic  as  a  mucilaginous  substance  in  addition 
to  the  seatang.  Virtually  all  my  experiments  would  be  com¬ 
prised  in  the  Bayer  specification,  Rice’s  Exhibit  R-la,  in 
that  gum  arabic  is  a  mucilaginous  substance,  but  as  the 
Bayer  application  is  absolutely  without  any  details  of  con¬ 
centrations,  a  concentration  of  10%  as  used  by  me  could 
not  be  said  to  be  directly  upon  the  Bayer  application,  but 
it  is  well  known  that  the  more  concentrated  solutions  of  the 
mucilage  are  better  foaming  solutions,  and,  therefore,  I 
chose  the  10%  solution  of  gum  arabic  in  order  to  give  every 
opportunity  for  the  foam  to  be  produced  and  for  the 
cellular  structure  to  be  produced  in  the  finished  products, 
A-50  to  A-92.  I  used  also  1%  gum  arabic  solution,  which 
gives  foam,  which,  however,  is  not  tenacious  and  breaks 
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down  when  mixed  with  the  cement  materials.  I  was  exer¬ 
cising  mv  skill  as  a  chemist  in  an  endeavor  to  actuallv  make 
the  Bayer  disclosure,  Rice’s  Exhibit  R-la,  operative,  and  in 
addition  I  wished  to  carry  out  experiments  to  meet  ques¬ 
tions  propounded  to  me  by  counsel  for  Roos  at  a  recent 
examination,  in  that  I  was  asked  whether  I  had  tried  any 
mucilage  other  than  seatang.  I  desired  to  be  fair  to  Bayer 
and  tried  another  mucilage  other  than  seatang  and,  of 
course,  gum  arabic  is  one  of  the  most  common  of  these  other 
mucilages  and  was,  therefore,  used. 

I  proceeded  in  the  manner  I  did  in  obtaining  mucilage 
from  seatang  because  the  mucilage  in  seatang  is  soluble  in 
water,  as  are  mucilages  in  general,  and  this  was  the  most 
direct  method  of  obtaining  this  mucilage.  There  were  no 
details  given  in  the  Bayer  specification  for  preparing  this 
seatang  solution,  and  I,  therefore,  made  the  10% 
1202  extract  referred  to  above  in  order  to  get  as  much  of 
the  mucilage  in  solution  as  possible,  to  give  every 
opportunity  for  the  seatang  solution  to  give  cellular  mate¬ 
rials  after  reading  the  Bayer  specification.  The  Pharma¬ 
copoeias  state  that  seatang  is  a  mucilaginous  material  when 
extracted  with  water.  I  also  read  a  reference  in  the  Berichte 
der  Deutschen  Chemischen  Gesellschaft,  describing  a  muci¬ 
laginous  substance  from  seatang.  The  material  in  the  article 
was  called  “sea-tang”.  I  forget  the  details  of  the  article 
other  than  I  remember  now  something  about  iodine  also 
being  present  in  the  seatang.  I  spent  perhaps  one  or  two 
hours  working  on  these  references. 

Joseph  W.  Harris. 

Joseph  W.  Harris,  a  witness  called  on  behalf  of  the 
party  Rice,  having  been  duly  sworn,  did  testify  as  follows : 

Direct  examination. 

By  Mr.  Byrne: 

My  name  is  Joseph  W.  Harris,  my  age  55,  and  I  reside  in 
Washington,  D.  0.  I  am  a  Patent  Attorney  specializing  in 
chemical  cases  and  allied  subject  matter,  with  offices  at 
the  Washington  Loan  &  Trust  Building,  Washington,  D.  C. 
I  studied  Chemistry  and  Metallurgy  and  allied  subject 
matter  at  the  University  of  Pennsylvania.  1  was  engaged 
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as  an  assistant  experimenter  in  Electro-chemistry  and 
Metallurgy  in  a  private  laboratory  of  Mr.  T.  A.  Edison  at 
Orange,  N.  J.  for  several  years.  I  was  engaged  as  elec¬ 
trician  and  chemist  by  an  incandescent  lamp  manufactur¬ 
ing  company  now  out  of  business.  I  was  chemist  to  a  min¬ 
ing  company  in  British  Columbia  for  about  two  years,  the 
company  having  failed  owing  to  failure  of  supplies  of  ore. 
I  was  chemist  to  a  smelting  works  in  Philadelphia  for  about 
two  years  or  a  little  longer.  I  conducted  a  chemical  analyti¬ 
cal  laboratory  in  Philadelphia  at  that  time,  I  should  say, 
during  which  time,  I  made  tests  on  various  types  of 
1203  ores  and  similar  products.  During  my  experience 
as  an  experimenter  in  the  laboratory  of  Mr.  Edison 
I  made  many  experiments  with  cement  materials  of  all 
kinds  for  the  purpose  of  briquetting  powdered  iron  ore 
used  by  Mr.  Edison  in  his  iron  ore  process.  During  the 
vear  1906  I  entered  the  Patent  Office  as  an  Assistant  Ex- 
aminer.  During  September,  1906,  until  about  the  first  of 
March,  1912,  I  was  assigned  to  Division  3  in  the  Patent 
Office,  where  I  handled  applications  for  patents  on  Electro¬ 
chemistry,  Metallurgy  and  allied  subject  matter.  During 
March,  1912,  I  resigned  from  the  Patent  Office  and  entered 
the  office  of  Byrnes,  Townsend  &  Brickenstein.  I  prepared 
many  applications  for  patents  on  Metallurgy,  Chemistry 
and  allied  subject  matter  and  subject  matter  of  every  de¬ 
scription.  During  March,  1916,  I  re-entered  the  Patent 
Office  owing  to  slow  patent  business  in  Washington  and 
remained  there  until  the  latter  part  of  1920.  From  about 
the  first  of  April  until  the  end  of  June,  1916,  I  was  Assist¬ 
ant  Examiner  in  Division  6  of  the  Patent  Office  handling 
classes  in  organic  chemistrv.  From  Julv,  1916,  until  dur- 
ing  November,  1920,  I  was  in  Division  3  of  the  Patent 
Office  during  which  time  I  handled  applications  in  Electro¬ 
chemistry,  electric  furnace  operations,  electric  welding, 
metallurgy  and  allied  subject  matter.  During  November 
of  1920  I  resigned  from  the  Patent  Office  and  opened  my 
own  office  in  the  Washington  Loan  &  Trust  Building  to 
practice  patent  law,  specializing  in  applications  for  patents 
on  Chemistry,  Metallurgy  and  allied  subject  matter  and 
have  been  conducting  my  business  from  that  time  until 
todav. 


51— 6140a 


1046 


ERIK  C.  BAYER  VS.  JOHN  A.  RICE  ET  AL. 


1  carefully  studied  Bayer’s  Danish  application,  Bice’s 
Exhibit  B-la,  and  I  am  familiar  with  its  contents.  The  sub¬ 
ject  matter  of  this  paper  is  directed  to  the  preparation  of 
a  foamy  mass  which  foamy  mass  is  to  be  mixed  with  a 
cement  or  similar  material  with  a  view  to  the  manufacture 
of  cellular  porous  building  blocks. 

The  entire  paper,  Bayer’s  Danish  patent  application, 
Bice’s  Exhibit  B-la,  impressed  me  as  being  the  ex- 
1204  pression  of  an  idea  rather  than  a  set  of  detailed  in¬ 
structions  for  practicing  an  invention.  By  “the  ex¬ 
pression  of  an  idea”,  I  mean  the  statement  of  a  result  which 
would  be  desirable  if  such  result  could  be  accomplished. 
The  Danish  application  does  not  contain  details  to  carry 
out  the  invention  as  required  by  the  Statutes,  that  is  to 
say,  the  detailed  method  for  practicing  the  invention  is  not 
expressed  in  such  full,  clear  and  concise  language  as  would 
enable  one  successfully  to  practice  the  invention.  Bayer’s 
Danish  application  as  set  forth  in  the  paper  before  me, 
Bice’s  Exhibit  B-la,  does  not  contain  the  necessary  infor¬ 
mation  in  sufficiently  full,  clear  and  exact  terms,  as  would 
enable  a  person  to  properly  compound  or  mix  the  foaming 
mass  which  is  necessarv  to  be  mingled  or  mixed  with  the 
cement  or  other  material  that  would  be  used  to  produce 
the  cellular  building  block  as  described  by  this  paper. 


The  preamble  states  generally  that  it  concerns  a  method 
for  manufacturing  porous  materials  for  building  purposes 
from  substances,  which  set  when  mixed  with  water  or  other 
fluids,  for  instance  cement  and  gypsum,  and  the  process 
consists  of  adding  frothy  substances  in  an  indifferent  man¬ 
ner  during  the  treatment  of  the  substance  with  the  mixing 
fluid.  This  paragraph  is  stated  in  very  general  language. 
Baver  adds  frothv  substances  which  of  itself  mav  or  may 
not  have  the  property  of  forming  a  porous  material  for 
building  purposes  when  mixed  with  cement.  It  is  not  seen 
that  the  mixture  of  such  frothy  substances,  even  if  they 
already  have  that  property,  in  an  indifferent  manner  with 
cement,  would  have  that  result.  It  is  not  entirelv  clear  as 
to  what  is  meant  by  an  “indifferent  manner”.  This  part 
of  the  specification  leaves  it  to  the  experimenter  to  deter¬ 
mine  what  manner  of  a  varietv  of  different  ones  would 


produce  an  operative  porous  building  block  within  the  in¬ 
tent  of  this  description. 


> 
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Tlie  description  goes  on  to  state — “The  production  may 
take  place  by  adding  the  foam-developing  substance  to 
the  setting  fluid  or  to  a  mixture  of  the  same  and  to 

1205  the  material  which  is  to  be  mixed  with  the  fluid.’ ’ 

The  description  does  not  state  how  much  of  the  foam- 
developing  substance  is  added.  It  does  not  state  whether 
it  shall  be  added  rapidly  or  slowly,  and  it  does  not  state 
whether  the  foam-developing  substance  would  retain  its 
“foam  shape”  when  mixed  with  the  substance,  or  whether 
it  would  disappear  like  so  much  soap-suds  when  mixed  with 
sand. 

The  paper  states  further — “thereafter  the  foam  is  de¬ 
veloped  either  by  stirring  up  the  mass  vigorously  or  by  in¬ 
troducing  compressed  air.”  Since  the  description  did  not 
state  the  quantity  of  the  foam-developing  substance  to  be 
added,  and  since  the  time  for  stirring  is  not  given,  it  is  not 
known  whether  it  should  be  stirred  for  a  long  time  or  a 
short  time. 

The  specification  further  states  that  “Compressed  air  or 
possibly  carbonic  acid  may  be  introduced.”  It  does  not 
give  the  pressure  of  the  compressed  air;  it  does  not  state 
whether  it  should  be  introduced  through  a  large  pipe  or  a 
small  pipe,  or  whether  it  should  be  introduced  through  a 
porous  bottom  in  the  bottom  of  a  tank,  nor  are  any  other 
details  given  for  applying  the  compressed  air  to  this  mass, 
nor  is  the  time  during  which  the  compressed  air  is  to  be 
applied  stated.  In  the  absence  of  a  time  limit  for  air  or  a 
given  pressure  with  a  given  volume  of  cement  mixture,  con¬ 
taining  a  given  quantity  of  foam-producing  mass,  it  appears 
that  one  may  not  supply  the  air  long  enough  or  that  one 
may  supply  too  much  air  so  as  to  destroy  any  effect  the 
foam  mav  have,  or  even  sufficient  air  to  blow  the  entire 
mass  of  cement  mixture  out  of  the  tank.  In  the  absence  of 
such  details,  the  experimenter  would  be  obliged  to  make 
very  many  tests  under  many  different,  conditions  to  as¬ 
certain  the  most  reliable  conditions  for  practicing  the  in¬ 
vention. 

The  paper  goes  on  to  say — “In  most  cases  it  will,  how¬ 
ever,  be  simplest  to  add  foam  already  developed  to  the  mix¬ 
ing  fluid  or  to  a  mixture  of  the  same  and  the  setting 

1206  substance.”  This  part  of  the  description  does  not 
state  how  much  of  the  “foam  already  developed” 
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should  be  added  or  whether  it  should  be  cold  or  hot  or  to 
what  particular  quantity  of  cement  mixture. 

The  specification  goes  on  to  say — “By  introduction  on  a 
large  scale  the  foam  may  be  prepared  in  a  special  machine, 
from  which  it  is  carried  to  a  mixing  machine  of  the  usual 
construction  so  that  the  foam  is  introduced  into  the  mixture 
instead  of  simultaneously  with  the  sand  or  other  exple¬ 
tives.”  Xo  details  are  given  of  the  special  machine  used  for 
manufacturing  the  foam  and,  therefore,  it  is  not  known  what 
kind  of  a  machine  would  produce  operative  foam.  It  is  not 
known  from  this  statement  how  long  the  materials  to  pro¬ 
duce  the  foam  should  be  treated  in  the  machine.  It  may  be 
that  unless  treated  the  proper  length  of  time,  a  foam  would 
not  be  produced  at  all,  a  foam  of  any  value  to  the  process. 
Xo  details  are  given  as  to  how  any  foam  that  may  possibly 
be  produced  in  such  special  machine  would  be  added  to  the 
mixture,  whether  it  would  be  added  to  the  mixture,  whether 
it  would  be  added  gradually  or  all  at  once,  or  whether  any 
of  the  materials  should  be  heated  or  applied  cold,  or 
whether  or  not  anv  mixing  of  anv  kind  should  be  carried  on 
during  the  addition  of  the  foam. 

The  paper  before  me  goes  on  to  say — “As  foamy  sub¬ 
stance  different  kinds  of  mucilage,  for  instance  the  muci¬ 
lage  obtained  from  seatang  or  so-called  tangin  may  be 
used.”  There  are  many  kinds  of  mucilage,  and  it  is  not 
evident  from  this  paper  that  every  kind  of  mucilage  would 
be  operative  to  produce  a  cellular  cement  building  block. 
It  is  known  that  there  are  several  kinds  of  substances  re¬ 
ferred  to  as  “sea-tang”  or  so-called  “tangin”.  I  refer  to 
Funk  &  Wagnalls  Xew  Standard  Dictionary  of  the  English 
language  published  in  1913 — dated  1913.  On  page  220S  of 
said  dictionary,  see  at  the  bottom  of  the  first  column  in 
heavy  print,  “sea-tangle — the  seaweed  luminaria  digitata; 

also  others  of  the  same  genus;  sea-tang” — so  that 
1207  the  seatang  referred  to  in  the  Danish  case  is  not 

sufficientlv  identified  to  enable  one  to  select  the  ma- 
•> 

terial  which  the  inventor,  Bayer,  probably  used,  since  the 
word  seatang  is  genus  to  several  kinds  of  seaweed.  On 
page  2463  of  said  dictionary,  second  column,  about  one- 
third  from  the  top  of  the  second  column,  the  word  “tangle” 
appears  with  a  small  numeral  “2”  after  it  followed  by  the 
numeral  “1”  and  the  letters  “bot”  standing  for  the  word 
“botany”.  The  definition  follows:  “Either  of  two  lather 
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seaweeds;  a  tang.”  So  that  the  expression  “sea-tang”  is 
so  indefinite  that  it  refers  to  at  least  two  substances  and 
in  view  of  the  definition  given  under  sea-tang,  possibly 
more  than  two  substances.  In  view  of  the  uncertainty  as 
to  what  the  inventor  meant  in  the  use  of  the  term  “sea- 
tang”,  an  experimenter  would  be  obliged  to  experiment 
with  several  varieties  of  seatang  before  he  would  be  ex¬ 
pected  to  accomplish  the  result  indicated  in  this  paper. 
Moreover,  the  absence  of  any  definite  quantities  of  seatang 
as  required  by  Revised  Statutes,  Sec.  4888,  said  definite 
quantities  to  be  stated  (referring  to  the  Statute  488S)  “in 
such  full,  clear,  concise  and  exact  terms  as  to  enable  any 
person  skilled  in  the  art  or  science  to  which  it  pertains  or 
with  which  it  is  most  nearly  connected,  to  make,  construct, 
compound  and  use  the  same”;  *  *  *  in  the  absence  of 
such  “full,  clear,  concise  and  exact  terms,”  an  experi¬ 
menter  would  be  obliged  to  make  a  great  variety  of  tests 
under  a  variety  of  conditions  before  he  would  be  able  to 
accomplish  any  result  which  would  be  within  the  terms  of 
the  description  before  me.  i 

The  paper  before  me  goes  on  to  state — “The  durability 
of  the  foam  obtained  from  such  substances  may  be  in¬ 
creased  by  adding  gelatine.”  No  specific  quantities  of 
gelatine  to  be  added  are  indicated  in  this  description.  It 
is  conceivable  that  the  addition  of  an  exceedingly  minute 
quantity  of  gelatine  would  have  absolutely  no  effect  'what¬ 
ever  upon  the  durability  of  this  foam  or  upon  the 
1208  durabilitv  of  anv  other  substance.  It  is  conceivable 
that  a  mass  of  gelatine  may  be  added  thereto  which 
would  be  so  very  great  that  it  would  be  all  gelatine  and  no 
foam.  In  the  absence  of  information  as  to  what  quantities 
of  gelatine  should  be  added,  the  information  given  is  not 
in  such  “full,  clear,  concise  and  exact  terms”,  as  required 
by  Section  4888,  as  would  enable  any  person  skilled  in  the 
art  or  science  to  which  it  pertains  or  with  which  it  is  most 
clearly  connected,  to  make,  construct,  compound  and  use 
the  same.  In  the  absence  of  information  of  that  character 
it  would  not  be  possible,  without  making  very  many  tests, 
to  ascertain  how  much  gelatine  should  be  added. 

The  paper  before  me  goes  on  to  state — “the  quantities 
required  of  these  substances  are  inconsiderable,  and  conse¬ 
quently  the  manufacturing  price  is  very  cheap.”  The 
paper  was  originally  prepared  abroad  'where  conditions  are 
not  the  same  as  in  the  United  States  and  the  quantities 
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called  “ inconsiderable ”  which  are  not  known  and  not  de¬ 
scribed  in  the  specification,  may  not  be  the  same  in  the 
United  States  as  they  are  abroad.  Therefore,  the  term 
“ inconsiderable’ ’  is  not  a  sufficiently  definite  term  as  to 
come  within  the  requirement  of  the  statute — 4  4  full,  clear, 
concise  and  exact  terms  as  to  enable  any  person  skilled  in 
the  art  or  science  to  which  it  pertains  or  with  which  it  is 
most  nearly  connected,  to  make,  construct,  compound  and 
use  the  same.” 

The  paper  before  me  goes  on  to  state:  “the  durability  of 
the  foam  is  further  increased  by  adding  small  portions  of 
formaldehyde.’ ’  No  definite  quantity  of  formaldehyde  was 
mentioned.  The  paper  does  not  give  the  quantities  of  form¬ 
aldehyde  “in  such  full,  clear,  concise  and  exact  terms  as 
to  enable  any  person  skilled  in  the  art  or  science  to  which 
it  pertains  or  with  which  it  is  most  nearly  connected,  to 
make,  construct,  compound  and  use  the  same.” 

In  the  absence  of  such  detailed  information  as  required 
bv  Section  48S8  of  the  Revised  Statutes  it  would  re- 
1209  quire  considerable  experimentation  on  the  part  of 
an  experimenter  making  many  tests  with  many  dif¬ 
ferent  quantities  of  materials,  both  of  formaldehyde  and 
of  the  foamy  mass,  before  the  result  indicated  in  the  speci¬ 
fication  would  be  attained.  It  is  further  known  that  the 
addition  of  definite  specified  quantities  of  formaldehyde 
to  solutions  of  gelatine  under  definite  and  known  condi¬ 
tions  do  tend  to  render  said  gelatine  tougher  and  less 
soluble  in  the  liquid  in  which  it  is  dissolved.  But  it  is  also 
known  with  the  same  degree  of  certaintv  that  the  addition 

of  an  excess  of  formaldehyde  to  the  same  solution  contain- 

•/ 

ing  gelatine  would  tend  to  render  the  gelatine  weaker  and 
would  tend  to  make  a  solution  of  gelatine  lose  its  “tacki¬ 
ness”  or  adhesiveness.  Therefore,  since  it  is  known  that 
too  much  formaldehyde  would  produce  the  opposite  result 
indicated  by  this  paper,  it  is  evident  that  a  vast  amount  of 
experimentation  would  be  necessary  before  a  correct  pro¬ 
portion  of  formaldehyde  would  be  known. 

Under  Section  4887  Revised  Statutes,  a  foreigner  who 
has  filed  an  application  for  a  patent  in  a  country  on  a  for¬ 
eign  invention — an  invention  foreign  to  the  United  States, 
may,  other  proceedings  being  had,  obtain  a  patent  there¬ 
for  in  the  United  States  and  get  the  benefit  of  the  date  of 
the  foreign  application,  provided  he  complies  with  the  re- 
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quirements  of  the  statutes  as  said  statutes,  4887  and  4888, 
are  enforced  against  applicants  for  patents  in  the  United 
States.  Under  Sec.  4887,  said  foreign  application  having 
an  earlier  date,  said  date  will  be  applied  to  the  American 
application  provided  the  application  as  filed  abroad  com¬ 
plies  with  Sec.  4888,  said  Sec.  4888  including  among  its 
requirements  that  the  description  of  the  invention  shall  be 
expressed  “in  full,  clear,  concise  and  exact  terms  as  to 
enable  any  person  skilled  in  the  art  or  science  to  which  it 
pertains  or  with  which  it  is  most  nearly  connected,  to  make, 
construct,  compound  and  use  the  same.” 

1210  It  is  to  be  remembered  that  the  invention  of  Bayer 
as  described  in  this  paper,  Rice’s  Exhibit  R-la,  is  a 
new  invention  and  that  presumably  no  one  knew  anything 
about  it  but  Bayer ;  that  the  descriptive  matter  of  his  inven¬ 
tion  does  not  contain  sufficient  detail  to  enable  one  success¬ 
fully  to  practice  the  invention;  that  the  quantities  of  the 
materials  he  mentions,  of  tangin,  seatang,  formaldehyde  or 
gelatin,  or  any  of  these  combinations  of  each  other,  are 
mixed  with,  or  any  quantities  of  cement  mixture,  are  not 
given  in  such  “full,  clear,  concise  and  exact  terms  as  to 
enable  any  person  skilled  in  the  art  or  science  to  which  it 
pertains,  or  with  which  it  is  most  nearly  connected,  to  make, 
construct,  compound  and  use  the  same”;  and  it  being  a  new 
invention  at  the  time  he  filed  this  application,  and  in  Mr. 
Bayer’s  mind  only  except  as  to  what  he  had  committed  to 
writing,  and  failing  to  give  the  necessary  details  as  to  per¬ 
centages  of  the  several  ingredients  which  would  ultimately 
result  in  the  concrete  building  block,  it  is  my  belief  that  it 
is  impossible  for  anyone  successfully  to  practice  the  in¬ 
vention. 

If  I  were  called  upon  to  make  experiments  with  a  view  to 
making  this  cellular  building  block  described  in  the  paper 
before  me,  I  do  not  know  how  I  would  proceed,  There  is 
nothing  in  this  application  that  tells  me  how  I  should  pro¬ 
ceed.  It  states  in  very  general  language  that  a  foaming 
mass  is  produced.  The  quantities  of  substances  entering 
into  that  foaming  mass  are  not  given.  The  specific  instruc¬ 
tions  for  producing  the  foaming  mass  are  not  given.  The 
quantity  of  foaming  mass  to  be  incorporated  with  the  ce¬ 
ment  mixing  material  is  not  given.  No  other  specific  in¬ 
formation  is  given  in  the  Danish  application  which  would 
place  me  in  a  position  whereby  I  could  from  this  paper 
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follow  or  practice  this  invention.  My  conclusions,  as  a  pat¬ 
ent  attorney  specializing  in  chemical  cases,  as  to  the  suffi¬ 
ciency  of  this  Bayer  Danish  application,  placed  in  evidence 
by  Bayer,  as  the  basis  for  a  patent,  are  that  the 

1211  Danish  application  does  not  comply  with  the  require¬ 
ments  of  the  Revised  Statutes,  Sec.  4888,  in  that  Sec. 

4888  requires  that — 4  4  Before  any  inventor  or  discoveror 
shall  receive  a  patent  for  his  invention  or  discovery,  he  shall 
make  application  therefor  in  writing  to  the  Commissioner 
of  Patents,  and  shall  file  in  the  Patent  Office  a  written  de¬ 
scription  of  the  same,  and  of  the  manner  and  process  of 
making,  constructing,  compounding  and  using  it,  in  such 
full,  clear,  concise  and  exact  terms  as  to  enable  any  person 
skilled  in  the  art  or  science  to  which  it  pertains,  or  with 
which  it  is  most  nearly  connected,  to  make,  construct,  com¬ 
pound  and  use  the  same;  *  *  *”  My  conclusions  arc 

that  since  the  Danish  application  as  set  forth  by  the  copy 
marked  Rice’s  Exhibit  R-la,  does  not  give  the  information 
as  required  by  said  section,  and  since,  therefore,  the  speci¬ 
fication  does  not  comply  with  the  Statute,  it  is  impossible 
for  a  patent  to  be  based  thereon.  Further,  the  party  Bayer, 
being  a  foreigner,  and  desiring  to  obtain  the  date  of  his 
earliest  foreign  application  for  the  benefit  of  his  United 
States  application,  it  is  required  under  said  Sec.  488S  and 
also  under  Sec.  4887  that  any  foreign  application  on  which 
he  desires  to  rely  as  the  date  of  his  United  States  applica¬ 
tion,  shall  comply  with  the  United  States  statutes  as  they 
are  enforced  against  all  other  applicants  for  United  States 
patents. 

1212  Cross-examination. 

By  Mr.  Hansen: 

A  patent  application  is  supposed  to  give  sufficient  in¬ 
formation  to  enable  the  public  to  practice  the  invention  and 
in  order  to  comply  with  this  requirement,  he  should  give 
such  details  as  to  the  materials  that  are  used  as  would 
positively  identify  them.  Especially  is  this  the  case  where 
there  is  no  doubt  as  to  which  material  is  used.  In  the 
present  case,  seatang  or  tangin  is  referred  to  in  the  ap¬ 
plication  of  one  Bayer.  Since  the  dictionary  states  that 
seatang  is  a  name  for  several  varieties  of  seaweed — two 
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or  more  varieties  of  seaweed — it  is  obvious  that  one  might 
not  get  the  correct  variety. 

Frank  W.  Dahn. 

Frank  W.  Dahn,  a  witness  called  on  behalf  of  the  party 
Rice,  having  been  duly  sworn,  did  testify  as  follows : 

Direct  examination. 


By  Mr.  Byrne: 


My  name  is  Frank  W.  Dahn  and  I  reside  at  832  Jefferson 
Street,  Washington,  D.  C.  My  age  is  47  and  I  am  a  patent 
lawyer. 

I  am  familiar  with  the  Danish  language  and  read  it. 


Rice’s  Exhibit  No.  Rla  is  a  translation  of  the  Danish  ap¬ 


plication  of  Bayer  for  a  patent  in  Denmark.  The  subject 


matter  is  the  method  of  manufacturing  porous  building 


materials. 


I  have  compared  the  paper,  Rice’s  Exhibit  Rla  with  the 
certified  copy  of  the  Danish  application  of  record  in  the 
Patent  Office  in  this  proceeding  and  find  that  this  paper 
Rice’s  Exhibit  Rla  is  a  copy  of  the  certified  translation  of 
the  certified  copy  of  the  Danish  application  in  the  Inter¬ 
ference  record.  I  find  this  paper,  Rice’s  Exhibit  Rla,  to 
be  a  correct  translation  of  the  Danish  copy  that  I  have  re¬ 
ferred  to.  I  also  found  this  paper  Rice’s  Exhibit 
1213  Rla  to  be  a  correct  copy  of  the  English  copy  which 
is  affixed  to  the  Danish  application  in  the  files  in  this 
proceeding  in  the  Patent  Office,  except  for  one  or  two  small 
clerical  errors,  which  are  as  follows:  On  the  first  page,  the 
word  “annexing”  is  misspelled.  On  the  paper,  Rice’s  Ex¬ 
hibit  Rla,  this  word  is  spelled  “annexxing”  but  in  the 
English  translation  filed  in  the  Patent  Office,  it  is  correctly 
spelled,  “annexing”.  On  page  2,  line  16,  the  word  “mass” 
is  spelled  “mast”  on  the  paper,  Rice’s  Exhibit  Rla.  On 
page  3,  line  5  “cement”  is  spelled  with  a  cajhtal  instead 
of  a  small  letter  as  in  the  copy  filed  in  the  Patent  Office. 
Otherwise  this  paper,  Rice’s  Exhibit  Rla,  is  a  duplicate 
of  the  English  translation  of  Bayer’s  Danish  application 
now  on  file  in  the  Patent  Office. 


There  is  more  than  one  copy  of  the  Danish  application 
on  file  in  this  proceeding  in  the  Patent  Office.  I  compared 
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this  paper,  Rice’s  Exhibit  Rla,  however,  with  the  Danish 
original  application  and  the  English  translation  thereof 
last  filed  in  this  interference. 

Karl  P.  McElrov. 

Karl  P.  McElroy,  a  witness  called  on  behalf  of  the  party 
Rice,  having  been  dulv  sworn  did  testify  as  follows: 

Direct  examination. 

Bv  Mr.  Bvrne: 

**  * 

My  name  is  Karl  Pomeroy  McElroy.  I  am  of  mature  age 
and  reside  at  Washington,  D.  C.  By  occupation  I  am  a 
chemist,  and  solicitor  of  patents.  I  have  had  experience 
as  a  patent  expert  in  chemical  cases  before  the  courts.  I 
have  testified  in  many  cases  before  the  courts  involving 
chemical  matters.  I  have  seen  the  paper  Rice’s  Exhibit 
Rla  which  was  furnished  by  Counsel  for  Bayer  to  Counsel 
for  Rice  as  a  copy  of  an  English  translation  of 
1214  Bayer’s  Danish  application,  before,  and  I  have  care¬ 
fully  studied  it.  This  paper  purports  to  be  an  ap¬ 
plication  for  a  patent  in  Denmark  on  the  method  of  manu¬ 
facturing  porous  building  materials. 

I  regard  this  disclosure  as  turbid  and  scanty.  There  is 
no  particular  direction  as  to  what  is  to  be  done  with  what, 
and  for  what  purpose.  There  is  no  specific  example  on 
which  the  language  of  the  application  can  be  read.  I  con¬ 
sider  the  absence  of  this  information  to  be  a  vital  defect  in 
so  far  that  it  would  require  experimentation  to  successfully 
practice  the  invention.  A  patent  is  directed  to  those  skilled 
in  the  art  and  is  supposed  to  tell  directly  what  is  to  be  done, 
sufficient  for  those  skilled  in  the  art  to  practice  it.  As  re¬ 
gards  this  particular  art,  it  is  a  new  one  to  me,  and  I  do 
not  know  of  anybody  skilled  in  the  art.  As  this  application 
stands,  it  would  not  comply  with  Section  4888  of  the  Revised 
Statutes.  There  is  no  sufficient  disclosure  of  anything  op¬ 
erative. 

By  Mr.  Xewton:  Xo  cross-examination. 

Karl  Fenning. 

Karl  Fenning,  a  witness  called  on  behalf  of  the  party 
Rice,  having  been  duly  sworn  did  testify  as  follows : 
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Direct  examination. 

i 

By  Mr.  Byrne : 

My  name  is  Karl  Fenning,  my  age  45,  I  reside  in  Wash¬ 
ington,  D.  C.,  and  I  am  a  patent  lawyer.  I  have  the  degrees 
of  Master  of  Arts,  Bachelor  of  Laws  and  Master  of  Patent 
Laws.  Since  1903,  I  have  devoted  all  of  my  time  to  the 
practice  of  patent  law  consisting  of  practice  not  only  before 
the  United  States  Patent  Office  but  before  the  United  States 
Courts.  I  am  a  member  of  the  bar  of  the  District  of  Co¬ 
lumbia,  of  New  York,  and  of  Ohio,  and  have  practiced 
1215  in  those  three  jurisdictions.  In  1921,  President 
Harding  appointed  me  Assistant  Commissioner  of 
Patents  from  which  I  resigned  in  1925;  to  resume  the  prac¬ 
tice  of  patent  law.  Since  that  time,  much  of  my  time  has 
been  devoted  to  representing  the  United  States  in  patent 
litigation.  For  23  years,  then,  I  have  had  constant  occa¬ 
sion  to  examine  patents  and  patent  applications  and  litera¬ 
ture  generally.  In  the  Patent  Office,  it  was  necessary  for 
me  to  examine  these  officially  and  my  daily  work  consisted 
largely  in  the  examination  and  interpretation  of  patent 
specifications. 

I  am  not  a  chemist.  In  college  I  took  some  courses  in 
chemistry  of  an  elementary  nature  and  I  have  had  occasion 

*  V 

from  time  to  time  to  review  patents  in  the  chemical  field  in 
connection  with  chemical  litigation  and  in  connection  with 
chemical  cases  which  came  before  me  in  the  Patent  Office. 
I  have,  however,  no  technical  chemical  knowledge  or  ability. 
I  have  carefullv  studied  the  English  translation  of  Baver’s 
Danish  Patent  Application,  Rice’s  Exhibit  No.  Rla,  and 
have  also  compared  this  paper  with  a  paper  filed  in  the 
United  States  Patent  Office  in  connection  with  this  inter¬ 
ference  in  March,  1926  by  Counsel  for  the  party  Bayer. 
This  paper,  Rice’s  Exhibit  Rla,  is  apparently  intended  for 
a  description  of  an  invention  relating  to  manufacturing 
porous  building  materials. 

If  the  description  contained  in  this  Exhibit  Rla  were  filed 
in  the  United  States  Patent  Office  as  the  specification  of  the 
patent  application,  it  would  not  in  my  opinion  be  a  proper 
compliance  with  the  requirements  of  Section  4888  of  the 
United  States  Patent  Statutes.  The  Patent  Laws  are  based 
upon  the  need  of  the  public  for  information  concerning  new 
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inventions.  Their  purpose  is  to  procure  definite,  detailed, 
specific  information  with  respect  to  new  inventions,  so  that 
the  information  may  be  available  to  all  members  of 

1216  the  public.  In  consideration  of  an  inventor  giving 
such  information,  a  limited  monopoly  is  granted  by 

the  public.  The  specification,  then,  performs  two  pur-i 
poses :  From  the  public  standpoint,  the  less  important  is  to 
mark  out  the  monopoly  which  is  given  to  the  patentee.  The 
more  important  purpose  of  the  specification  from  the  public 
standpoint  is  to  provide  the  public  with  information  with 
respect  to  the  invention  so  that  on  the  expiration  of  the 
monopoly  any  interested  member  of  the  public  may  per¬ 
form  the  invention. 

To  that  end,  section  4S88  of  the  Revised  Statutes  provides 
that  before  a  patent  may  be  granted  there  must  be  filed  in 
the  Patent  Office  a  description  of  the  invention,  whether 
it  be  a  machine  or  a  composition  of  matter  as  m  the  present 
instance,  in  such  full,  clear,  concise  and  exact  terms  as  to 
enable  any  person  skilled  in  the  art  or  science  to  which  it 
appertains,  and  with  which  it  is  most  nearly  connected,  to 
make,  construct,  compound  and  use  the  same. 

I  am  unable  to  find  in  the  present  Exhibit  any  disclosure 
in  exact  terms  or  in  clear  terms  or  in  full  terms,  and  conse¬ 
quently  not  in  concise  terms,  which  would  enable  one  to 
compound  the  composition  of  matter  which  is  discussed  in 
this  description.  To  be  sure,  the  description  does  set  out 
a  desire  and  purpose  and  end  to  be  obtained;  it  suggests  a 
theory  which  may  guide  one  in  conducting  experiments  to 
reach  this  desired  end. 

The  lack  of  exactness  to  comply  with  the  Statute  is  clearly 
indicated  by  the  terms  employed.  It  is  suggested,  for  in¬ 
stance,  that  the  process  consists  of  adding  frothy  sub¬ 
stances  in  an  “indifferent”  manner  during  the  treatment 
of  the  substance  with  the  mixing  fluid.  It  seems  too  clear 
to  need  statement  that  a  thing  which  is  done  in  an  indiffer¬ 
ent  manner  is  not  done  with  anv  exactitude,  and  an  indiffer- 
ent  description  falls  far  short  of  being  an  exact  description. 

It  is  impossible  to  read  this  paper  without  having 

1217  the  mind  bristle  with  questions.  If  the  description 
were  exact  and  full,  there  would  be  no  room  for  ques¬ 
tion.  The  statement  suggests  that  by  the  mixture  with 
some  substance  which  will  set  when  mixed  with  water  or 
other  fluids  with  a  mucilage,  a  porous  product  may  be  pro- 


* 


'V 
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(luced.  Tlie  setting  subjects  are  exactly  enough  indicated, 
as  cement  or  gypsum.  The  mucilage  to  be  employed  is  in¬ 
exactly  defined  as  that  obtained  from  seatang.  This  is  an 
indefinite  term  applied  to  a  number  of  substances,  and  one 
endeavoring  to  fix  in  his  mind  the  thing  set  out  in  this 
specification  will  have  to  hold  open  a  number  of  compart¬ 
ments  under  the  term  seatang  and  select  the  proper  one,  if 
there  be  one,  by  a  series  of  experiments. 

Having  selected  the  proper  material,  the  question  imme¬ 
diately  arises  as  to  the  quantity  to  be  employed.  The  de¬ 
scription  answers  that  only  by  saying  that  the  quantities 


are  4 4  inconsiderable.  ” 


This  is  a  comparative  term,  and 


there  is  no  basis  for  comparison  in  the  statement.  Whether 
one  ounce  or  10  pounds  would  be  “inconsiderable”  in  a  cer¬ 


tain  instance  is  left  unknown. 


The  actual  form  in  which  the  material  is  to  be  employed  is 
left  vague  and  indefinite.  To  be  sure,  the  specification  does 
suggest  that  in  most  cases  it  will  be  simplest,  although  not 
necessarily  most  effective  or  most  desirable,  to  add  that 
developed  foam  to  the  mixing  fluid,  but  then  for  fear  that 
some  exact  description  might  be  given  the  specification 
adds,  “or  to  the  mixture  of  same  and  the  setting  sub¬ 
stance.”  Just  how  much  foam  is  needed,  or  how  such  foam 
may  be  measured,  or  how  the  foam  may  be  handled,  is  not 
even  indicated,  much  less  exactly  described.  Whether  the 
foam  will  be  more  effective  when  applied  in  the  way  just 
indicated,  or  more  effective  when  made  up  in  the  mixed 
material,  is  not  indicated.  There  is  a  suggestion  that  the 
foam  mav  be  introduced  into  the  mixture  instead  of 


1218  or  simultaneously  with  the  sand  or  other  expletives, 
but  whether  the  product  with  no  sand  and  all  foam 
will  be  equivalent  to  a  mixture  with  sand  is  not  indicated, 
nor  is  there  anv  indication  of  how  much  foam  will  take  the 

m/ 

place  of  a  given  quantity  of  sand. 

There  are,  of  course,  instances  in  which  the  intelligence 
of  the  operator  may  be  relied  upon  for  a  great  deal.  In 
such  instances  detail  of  description  may  be  omitted.  For 
instance,  in  the  present  paper  we  find  the  statement  that 
the  material  mav  after  manufacture  4  4  be  fastened  on  with 
cement  or  nails.”  These  methods  of  attaching  building 
material  are  so  common  and  well  known,  that  it  is  not 
necessary  to  explain  the  size  and  shape  of  the  nail  and 
how  far  apart  they  should  be  in  the  material.  That  is  a 
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tiling  which  an  ordinary  workman  would  determine.  On 
the  other  hand,  in  producing  something  new  which  the  ordi¬ 
nary  workman  is  not  familiar  with,  such  as  the  foam  filled 
porous  material,  which  the  exhibit  endeavors  to  describe, 
more  detail  is  necessary  so  that  the  workman  may  proceed 
with  the  information  given  to  produce  the  result  desired. 

So  much  importance  is  placed  upon  the  need  for  ac¬ 
curate,  clear,  detailed  description  of  an  invention,  that  its 
lack  in  some  instances,  or  its  alleged  lack  in  patents  issued 
by  the  United  States  Patent  Office  has  aroused  among  some 
manufacturers  and  others  a  demand  for  a  working  clause 
in  our  patent  laws;  the  idea  being  that  a  vague  description 
such  as  that  in  the  present  exhibit  may  sometimes  satisfy 
the  Patent  Office  Examiner  and  make  him  believe  that  he 
has  before  him  a  disclosure.  The  practical  man,  however, 
when  such  a  disclosure  is  placed  before  him,  finds  it  a 
disclosure  not  of  an  invention  or  a  process,  but  a  sugges¬ 
tion  of  a  problem  for  him  to  solve.  Believing  that  such 
vague  disclosures  will  not  answer  the  purposes  of  the  stat¬ 
ute,  and  believing  that  a  more  full  disclosure  would  have 
to  be  given  by  actual  operations  under  the  patent,  it  has 
been  suggested  that  Congress  should  amend  the  law 

1219  so  as  to  require  actual  working  under  patents,  not 
so  much  for  the  purpose  of  interesting  industry 

and  requiring  establishment  of  new  industries,  but  for  the 
purpose  of  procuring  full  information  with  respect  to  pat¬ 
ents.  If  such  a  law  were  in  effect,  there  might  be  some 
reasonable  excuse  for  a  limited  amount  of  laxity  in  re¬ 
quiring  full,  clear,  and  exact  descriptions  in  patent  speci¬ 
fications.  In  the  absence  of  such  a  law,  however,  there  is 
no  excuse  for  such  laxity,  and  the  Patent  Office  and  the 

Courts  uniformly  to  the  extent  of  their  abilitv  endeavor 

*  • 

to  see  that  specifications  describe  inventions  with  sufficient 

exactness  to  enable  them  to  be  understood  and  employed 

bv  the  ordinary  workman.  It  is  clear  that  the  exhibit 
*  * 

Rla  under  consideration  does  not  contain  any  such  exact 
description  as  would  show  one  how  to  perform  the  inven¬ 
tion  for  a  number  of  reasons,  some  of  which  I  have  set 
out  above. 

1220  Arthur  B.  Foster. 

Arthur  B.  Foster,  a  witness  called  on  behalf  of  the  party 
Rice,  having  been  duly  sworn,  testified  as  follows: 
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Direct  examination. 


By  Mr.  Byrne: 

My  name  is  Arthur  B.  Foster,  my  age  47  and  I  reside 
at  724  Ninth  Street,  Washington,  D.  C.  I  am  a  Patent 
Attorney  specializing  in  chemical  and  process  cases  and 
composition  of  matter  cases. 

I  graduated  in  Chemistry  at  the  University  of  Maine, 
1902.  From  1902  to  1905  I  was  instructor  in  Chemistry 
at  Maryland  Agricultural  College,  College  Park,  Mary¬ 
land;  also  during  that  time  I  was  taking  some  special 
studies  in  different  branches  of  chemistry  and  was  awarded 
a  degree  of  M.  S.  in  Chemistry  in  1904  at  that  institution. 
In  the  fall  of  1905  I  entered  the  Patent  Office  as  Assistant 
Examiner,  and  stayed  there  until  the  spring  of  1912,  dur¬ 
ing  which  time  I  had  charge  of  Class  23,  Chemicals;  Class 
71,  Fertilizers,  and  parts  of  Class  99,  including  Wood  Pres¬ 
ervation  and  some  of  the  other  sub-classes.  In  the  spring 
of  1912,  I  resigned  from  the  Patent  Office  and  opened  an 
office  here  in  Washington  as  Patent  Attornev,  and  from 
then  until  the  present  time,  I  have  practiced  as  a  patent 
attorney  specializing  in  the  lines  above  indicated  very 
largelv.  I  studied  some  law  but  did  not  take  a  degree. 

I  have  carefully  studied  the  paper,  Rice’s  Exhibit  R1‘, 
which  purports  to  be  a  copy  of  a  certified  translation  of 
a  patent  application  filed  in  Denmark  by  Bayer  on  Sep¬ 
tember  11,  1922,  and  have  also  compared  this  paper  with 
the  certified  copy  in  the  record  of  the  above  mentioned 
interference  in  the  Patent  Office,  and  find  them  to  be  in 
agreement.  Bayer’s  Patent  Application  is  directed 
1221  to  the  method  of  manufacturing  porous  building 
materials.  The  disclosure  of  the  Danish  Patent  ap¬ 
plication  is  not  very  complete  in  a  number  of  respects, 
and  I  call  attention  particularly  to  the  following  respects; 
It  is  stated  in  the  translation  of  the  Danish  application 
that  it  is  possible  to  produce  a  foam  of  such  a  durability 
that  a  great  number  of  air  bubbles  are  left  in  the  final  mass 
of  said  cement  or  gypsum,  and  it  is  stated  that  the  foam 
can  be  produced  from  different  kinds  of  mucilage,  for  in¬ 
stance  the  mucilage  obtained  from  seatang.  There  is  no 
definite  disclosure  of  how  the  foam  is  produced  from  this 
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mucilage,  nor  is  there  any  disclosure  of  the  required  con¬ 
centration  of  said  mucilage  in  order  to  get  a  properly 
durable  foam  other  than  the  statement  that  the  required 
quantity  is  “inconsiderable.”  Reference  is  also  made  in 
the  Danish  patent  application  to  the  use  of  gelatin  added 
to  the  seatang  mucilage  for  increasing  the  durability  of 
the  foam.  Reference  is  also  made  to  another  modification 
in  which  small  portions  of  formaldehyde  are  to  be  added 
(apparently  to  the  seatang  mucilage),  but  here  again  the 
formaldehyde  to  be  added  is  not  definitely  stated.  The 
principal  points  of  incompleteness  in  regard  to  this  trans¬ 
lated  Danish  application  seems  to  be  the  lack  of  a  state¬ 
ment  of  the  degree  of  concentration  of  the  mucilage  which 
would  be  operative,  the  proportion  of  gelatin  to  be  added 
to  the  mucilage  or  the  proportion  of  formaldehyde  to  be 
added  to  the  mucilage  and  the  proportion  of  the  foam 
which  can  be  incorporated  with  the  cement  material.  It 
does  not  seem  to  be  absolutely  clear  in  the  Danish  patent 
application  whether  dry  cement  is  mixed  with  the  foam  or 
whether  the  cement  is  first  gauged  with  water  and  the 
cement  grout  then  mixed  with  the  foam. 

I  understand  “inconsiderable  amounts”  to  mean  small 
amounts  or  in  other  words  amounts  which  are  not  large 
or,  you  might  say  an  amount  of  the  seatang  which  repre¬ 
sents  only  a  small  fraction  of  the  weight  of  the  cement 
or  cement  and  sand  to  be  employed  in  producing  building 
materials  or  blocks. 

1222  I  consider  the  omission  of  the  information  which  I 
have  referred  to  in  the  paper  before  me,  Rice’s  Ex¬ 
hibit  Xo.  Rl*  to  be  a  vital  defect  insofar  that  it  would  re¬ 
quire  experimentation  to  ascertain  the  quantity  of  materials 
to  be  used  in  successfully  carrying  out  this  invention,  for 
the  reason  that  in  the  first  step  of  the  process,  being  the 
production  of  a  stable  and  durable  foam  from  the  mucilage 
of  seatang,  it  is  essential  to  know  how  concentrated  that 
mucilage  ought  to  be  in  order  to  give  such  a  foam  as  is  re¬ 
ferred  to.  This  applies  equally,  but  with  more  effect,  to  the 
mixtures  of  seatang  mucilage  with  gelatin,  or  seatang 
mucilage  with  formaldehyde.  I  suppose  that  a  solution  of 
mucilage  from  seatang  containing  a  very  small  amount  of 
seatang  to  a  very  large  amount  of  water  would  not  produce 
a  sufficiently  stable  foam.  Likewise,  it  is  altogether  con¬ 
ceivable  that  a  very  highly  concentrated  mucilage  from 
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seatang,  that  is  a  mucilage  obtained  from  a  large  quantity 
of  the  seatang  with  a  relatively  small  amount  of  water 
would  probably  be  too  thick,  or  too  much  of  a  jelly  to  pro¬ 
duce  a  durable  foam,  and  in  order  to  produce  the  foam, 
there  is  a  minimum  quantity  of  seatang  per  liter  of  water 
and  a  maximum  quantity  of  seatang  per  liter  of  water  con¬ 
tained  from  which  fairly  good  foams  might  be  produced,  but 
outside  of  which  range  only  unsatisfactory  foams  could  be 
produced.  The  first  point  to  be  determined  would  have  to 
be  some  given  concentration  of  the  seatang  mucilage  by 
which  reasonably  strong  and  durable  foams  could  be  pro¬ 
duced,  and  these  limits  are  not  stated  anvwhere  in  the 
Danish  application.  If,  however,  we  were  to  make  a  lot  of 
experiments  and  find  some  given  concentration  of  seatang 
mucilage  which  would  produce  a  fairly  good  foam,  we  would 
then  experiment  with  that  and  probably  outside  of  that 
actual  range,  with  the  addition  of  varying  quantities  of 
gelatine,  to  find  out  the  relative  proportions  of  seatang, 
water  and  gelatine  capable  of  producing  satisfactory  foams. 

Also,  having  found  the  concentration  of  seatang  mu- 
1223  cilage  which  by  itself  is  capable  of  producing  fairly 
satisfactory  foams,  it  would  be  necessary  to  experi¬ 
ment  with  such  solutions,  and  solutions  somewhat  above  and 
below  that  concentration  with  the  addition  of  various  quan¬ 
tities  of  formaldehyde  before  we  would  be  able  to  say  what 
relative  proportions  of  seatang,  water  and  formaldehyde 
are  to  be  employed  in  making  the  solution  from  which  to 
produce  the  foam.  I  have  looked  in  the  literature  to  some 
extent  to  try  to  find  out  the  action  of  formaldehyde  on  sea¬ 
tang  mucilage,  but  did  not  succeed  in  finding  any  pertinent 
literature.  I  found  a  statement  that  formaldehyde  solu¬ 
tion  has  somewhat  of  a  hardening  effect  upon  jellies  which 
seem  to  be  somewhat  similar  to  highly  concentrated  sea¬ 
tang  mucilage. 

To  sum  up,  then,  it  would  certainly  require  a  very  con¬ 
siderable  amount  of  experimentation  to  enable  one  to  know 
the  concentrations  and  proportions  to  employ  in  order  to 
produce  satisfactory  moulded  lots  or  slabs  by  incorporating 
foam  produced  as  indicated  in  the  Bayer  Danish  application 
with  cement  or  gypsum.  I  presume  that  where  Bayer  in 
his  Danish  application  refers  to  cement,  he  is  probably  re- 


52—  6140a 


1062  ERIK  C.  BAYER  VS.  JOHX  A.  RICE  ET  AL. 

f erring  to  hydraulic  cement  and  the  like  such  as  Portland 
cement,  slag  cement,  puzzolana  cement  and  the  like;  and 
that  where  he  refers  in  the  third  line  of  the  translation  to 
gypsum  that  is  probably  intended  to  indicate  plaster  of 
Paris  which  is  partially  dehydrated  gypsum. 

If  I  was  called  upon  to  make  experiments  with  a  view  to 
making  this  similar  concrete  material  purported  to  be  de¬ 
scribed  in  the  Danish  Bayer  application,  as  per  paper  Rice’s 
Exhibit  Rla,  I  would  take  seatang  and  make  a  mucilage  of 
it,  for  example,  by  soaking  some  of  the  seatang  off  in  a  dry 
state  in  water  several  hours,  and  then  chopping  it  up  into 
a  fine  condition  and  then  heating  the  seatang  with  the  water 
in  such  proportions  as  to  give  some  definite  concentration 
of  seatang  mucilage.  I  would  then  try  violently  agitating 
the  said  mucilage,  for  example,  with  an  egg  beater  or 
1224  similar  device,  and  continue  the  operation  for,  say  a 
minute  or  two,  and  then  noting  whether  the  foam  was 
a  good  strong,  stiff  foam.  If  it  were  not  a  good,  strong, 
stiff  foam,  then  I  would  start  over  again  using  a  different 
concentration,  that  is  to  say,  different  proportions  of  water 
and  seatang  to  produce  a  stronger  or  weaker  mucilage,  and 
then  agitating  that  mucilage  to  try  to  produce  a  foam,  and  I 
would  continue  using  different  concentrations  until  either  I 
produced  a  good  suitable  durable  foam  or  until  I  was  satis¬ 
fied  that  such  a  foam  could  not  be  readily  produced. 

Now,  with  those  different  concentrations  of  seatang 
mucilage  produced  as  above  described,  I  would  add  vary¬ 
ing  amounts  of  gelatin  solution  until  I  was  able  to  produce 
a  durable  resistant  foam,  if  it  could  be  accomplished. 

To  the  examples  of  the  seatang  mucilage  prepared  as  in 
the  second  paragraph  above,  I  would  add  varying  quanti¬ 
ties  of  formaldehyde  solution  and  agitating  each  of  said 
solutions  until  I  was  able  to  produce  a  good  foam  or  until 
I  was  satisfied  that  a  good  foam  could  be  produced. 

If  I  was  able,  in  any  of  these  experiments  to  produce 
what  seemed  to  be  a  good  suitable  resistant  foam,  I  would 
try  mixing  that  with  a  cement  mixture  such  as,  say  a  two  to 
one  of  cement  and  sand,  or  mixing  it  with  plaster  of  Paris 
to  see  if  I  would  be  able  to  produce  a  bubbly  mass  of  the 
cement  with  the  foam,  which  could  be  then  poured  into  a 
suitable  mold  and  allowed  to  set  and  harden. 

There  is  no  definite  and  exact  data  giving  amounts  of 
material  and  relative  proportions  in  the  Danish  application, 
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Rice’s  Exhibit  Rla,  but  the  end  of  page  1  says  that  the 
quantities  required  of  the  substances  are  ‘ 4  inconsiderable, 
and  consequently  the  manufacturing  process  is  very  cheap.” 
Also  the  top  of  page  2  refers  to  his  mode  of  adding  “  small 
portions”  of  formaldehyde,  but  does  not  state  whether  the 
formaldehyde  is  added  to  the  mucilage  or  to  the 
1225  foam. 

■Section  4888  of  the  Revised  Statutes  requires  that 
an  applicant  for  a  patent  shall  give  in  his  written  descrip¬ 
tion  of  the  invention  the  manner  and  process  of  making  and 
compounding  the  materials  forming  the  starting  products 
in  4 ‘such  full,  clear,  concise  and  exact  terms  as  to  enable 
any  person  skilled  in  the  art  to  make,  construct,  and  com¬ 
pound  and  use  the  same”.  The  Section  further  requires 
that  the  applicant  state  the  best  mode  in  which  he  has  con¬ 
templated  applying  the  principle  of  the  invention.  I  did 
not  find  in  the  translation  of  the  Danish  Bayer  patent  ap¬ 
plication  a  full  compliance  with  this  requirement,  for  the 
reason  that  it  obviously  would  require  considerable  experi¬ 
mentation  and  might  require  many  months  of  experimenta¬ 
tion  before  an  intelligent  worker  would  be  able  to  hit  upon 
proportions  adapted  to  produce  satisfactory  products,  if  in 
fact  satisfactory  products  could  ever  be  produced  in  ac¬ 
cordance  with  the  disclosure  of  this  Danish  patent  ajjplica- 
tion. 

I  was  Assistant  Examiner  from  September  1905  to  April 
1912,  namely  about  6M>  years  and  I  have  been  practicing 
before  the  Patent  Office  since  April,  1912,  or  about  14l/> 
vears,  making  about  21  years  in  all. 

Cross-exam  i  nat  ion. 

By  Mr.  Hansen: 

When  Bayer  says  a  mucilage  made  from  seatang.  so  far 
as  I  can  see,  the  way  to  make  the  mucilage  would  be  by 
steeping  seatang  in  water  with  the  right  relative  propor¬ 
tions  of  the  water  and  seatang. 

The  word  “tangin”  I  do  not  find  in  any  dictionary.  I 
found  “seatang”  and  “tang”.  The  word  “seatang”  ac¬ 
cording  to  Webster’s  Dictionary,  means  “any  of  the  vari¬ 
ous  seaweeds  or  kelps,  especially  the  genus  Laminaria”; 
also  on  pages  211  and  212,  it  is  stated  that  “seatang ’’means 
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practically  the  same  as  seaweed,  and  on  these  pages 

1226  were  mentioned  the  common  rock  weeds  Ascphyllum 
Modosum  and  Fucus  Yesiculosus.  It  occurred 

to  me  that  the  word  “tangin”  might  be  a  trade-mark  name, 
and  I  looked  in  the  registered  trade-marks  in  the  United 
States  Patent  Office,  but  did  not  find  it. 

I  have  experimented  with  Fucus  Vesiculosus  in  order  to 
obtain  a  mucilage.  I  obtained  a  mucilage  from  it.  I  tried 
to  beat  it  with  an  egg  beater  in  a  pan  for  about  two  minutes 
beating  it  as  vigorously  as  possible  with  a  double  rotating 
egg  beater  of  the  common  household  type  and  found  there 
was  a  foam  produced,  but  the  foam  was  of  such  an  unstable 
and  non-resistant  character  that  it  was  not  possible  to  skim 
off  any  considerable  amount  of  foam,  and  in  another  in¬ 
stance,  I  beat  it  vigorously  for  two  minutes  in  the  pan  with 
the  egg  beater  and  allowed  it  to  stand  after  that  for  about 
a  half  minute,  and  practically  the  whole  of  the  foam  had 
died  down. 

In  another  experiment,  I  added  a  solution  of  gelatin  and 
seatang  mucilage  and  beat  that  similarly  for  about  two  min¬ 
utes.  The  foam  in  that  case  was  possibly  a  little  bit  heavier 
than  that  produced  without  the  gelatin  added,  but  was  not 
of  a  character  adapted  to  be  mixed  with  cement  mixtures. 

I  also  took  some  of  the  seatang  mucilage,  six  ounces  of 
that  mucilage  I  believe,  and  added  one  teaspoonful  of  37% 
formaldehyde  solution  and  again  beat  it  vigorously  for  two 
minutes.  The  results  were  not  anv  better  than  with  the 
plain  seatang  mucilage.  I  then  added  another  teaspoonful 
of  formaldehyde  solution  and  beat  it  again  for  two  minutes 
without  producing  any  suitable  foam.  I  then  added  two 
more  teaspoonsful  of  the  formaldehyde  solution  and  beat  it 
again  two  minutes  and  did  not  produce  any  foam  which 
would  be  satisfactory  for  mixing  with  cement.  Of  these 
various  mixtures,  the  solution  or  liquid  containing  seatang 
and  gelatin  gave  rather  more  foam  than  any  of  the 

1227  others,  but  the  foam  was  not  strong  or  durable  and  it 
was  only  with  great  difficulty  that  one  could  skim  off 

with  a  teaspoon  any  of  the  foam  at  all  and  the  foam  had 
practically  all  died  down  in  a  couple  of  minutes  after  the 
beating  was  discontinued. 

I  have  had  experience  with  making  mucilages  from  various 
kinds  of  seaweeds.  Years  ago,  I  made  mucilages  from  other 
kinds  of  seaweeds.  I  employed  agar,  Irish  moss,  and  per- 
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haps  other  kinds  of  sea  moss  which  grow  around  the  New 
England  coast.  In  order  to  obtain  a  mucilage  from  Irish 
moss,  I  put  the  Irish  moss  in  water,  let  it  stand  awhile, 
perhaps  several  hours,  and  then  heated  it  to  boiling  heat, 
or  heated  it  to  near  boiling  and  held  it  at  that  temperature 
for  perhaps  an  hour  and  then  strained  it.  I  got  a  mucilage 
from  this  and  I  have  made  jellies  that  way  too. 

My  experiments  with  agar  here  referred  to  were  mostly 
made  in  1901,  1902  and  1903.  The  experiments  with  Irish 
moss  were  made  perhaps,  some  before  that  date,  and  some 
of  them  after. 

When  I  first  saw  the  translation  of  the  Danish  applica¬ 
tion  it  was  then  very  evident  to  me  even  without  making  the 
tests,  that  this  disclosure  is  very  fragmentary,  and  is  fully 
lacking  in  such  details  as  wTould  be  necessary  to  enable  one 
to  carry  out  the  invention.  The  matter  of  proportions  is 
not  discussed  in  the  Danish  application,  except  in  the  vague 
statements  that  the  quantities  are  inconsiderable  and  that  a 
small  portion  of  formaldehyde  is  used.  This  kind  of  an 
application  is  one  w’hich  is  rather  characteristic  of  Euro¬ 
pean  patent  agents,  in  which  they  attempt  to  patent  an  in¬ 
vention  without  telling  the  public  how  to  use  the  invention 
so  that  wrhen  they  get  the  patent,  the  client  will  be  in  a 
position  to  dicker  with  American  manufacturers  on  tvTo 
separate  grounds,  namely,  (a)  that  the  invention  is  pat¬ 
ented  in  the  United  States  and  (b)  that  you  have  to  deal 
with  the  inventor  in  order  to  get  the  information  necessary 
for  using  the  invention.  My  conclusion  that  the 
1228  Danish  patent  application  was  entirely  insufficient 
and  incomplete  w^as  arrived  at  long  before  I  made  the 
tests  in  September  of  this  year.  I  wTould  not  expect  every 
proportion  to  produce  a  stable  resistant  foam  and  that  is  the 
very  reason  why  I  considered  the  Danish  patent  application 
to  be  vitally  defective  in  that  it  does  not  state  any  propor¬ 
tion  which  is  operative.  I  have  searched  through  litera¬ 
ture  to  find  information  concerning  the  treatment  of  tang, 
seatang,  seaweeds  or  Fucus  Vesiculosus  in  order  to  obtain 
therefrom  the  mucilage  which  is  capable  of  being  used  as  a 
frothy  agent.  For  one  afternoon,  I  searched  in  several 
books  in  my  office,  in  several  books  in  the  Scientific  Library 
of  the  Patent  Office  and  I  think  I  searched  in  some  patents, 
but  I  do  not  recall  the  particular  classes  at  this  moment.  I 
did  not,  howrever,  find  anything. 


1066 


ERIK  C.  BAYER  VS.  JOHN  A.  RICE  ET  AL. 


I  never  heard  of  “ tangin’ ’  before. 

In  an  effort  to  glean  information  concerning  seatang  and 
tangin,  I  looked  through  the  following  books:  Thorp's  In¬ 
dustrial  Chemistry,  Thorp’s  Outlines  of  Industrial  Chem¬ 
istry,  Payen's  Industrial  Chemistry,  Watt’s  Dictionary  of 
Chemistry,  and  Roger’s  Industrial  Chemistry  in  Division 
Six,  Patent  Office.  I  believe  that  I  also  looked  in  Chemical 
Abstracts  but  I  am  not  sure  whether  I  looked  in  Chemical 
Abstracts  for  the  word  ‘‘tangin”  or  for  making  solutions 
of  mucilages  from  it. 

1229  Testimony  hi  the  Form  of  Depositions  Taken  on  Be¬ 
half  of  the  Party  Erik  Christian  Bayer,  ivith  Re¬ 
spect  to  the  Bayer  Case,  in  the  Patent  Office  Pro¬ 
ceeding. 


1230  J.  Francis  Macbridc. 

J.  Francis  Macbride,  called  as  a  witness  on  behalf  of  the 
party  Bayer,  having  been  duly  sworn,  did  testify  as  fol¬ 
lows  : 

Direct  examination. 

Bv  Mr.  Newton: 

Age  36,  residence,  Chicago,  Illinois;  Assistant  at  the 
Gray  Herbarium  of  Harvard  Universitv  for  eic;ht  vears; 
Assistant  Curator  at  the  Field  Museum  for  five  years,  testi¬ 
fied  that  he  was  familiar  with  the  plant  to  which  the  name 
tangin  applies ;  that  he  saw  it  recently  at  the  Miner  Labora¬ 
tories,  corner  of  Clinton  and  Madison  Streets,  Chicago; 
and  that  he  handled  it  there  and  recognized  it  as  the  par¬ 
ticular  tang  known  as  Laminaria. 

Mr.  Newton:  ‘‘This  witness  is  excused  until  this  after¬ 
noon  at  two  o’clock  when  he  is  expected  to  be  at  the  Miner 
Laboratories  to  identify  this  sea  plant.” 

Carl  S.  Miner. 

Carl  S.  Miner,  called  as  a  witness  on  behalf  of  the  party 
Baver,  having  been  dulv  sworn,  did  testifv  as  follows : 

v  7  Q  W  /  v 

Direct  examination. 

Bv  Mr.  Newton: 

Resides  at  Glencoe,  Illinois.  Graduated  from  the  Uni¬ 
versity  of  Chicago  and  for  the  past  twenty  years  has  con- 
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ducted  a  laboratory  and  practiced  as  a  consulting  chemist 
in  Chicago.  He  had  carefully  read  over  the  application  of 
Bayer  and  understood  it.  He  had  tried  to  perform  the 
process  as  outlined  in  the  Bayer  application.  Had  used  gyp¬ 
sum  molding  plaster.  Bayer’s  specification  states  “As 
foamy  substance  different  kinds  of  mucilage,  for  instance 
the  mucilage  obtained  from  sea-tang,  the  so-called  tangin, 
may  be  used.  ’  ’  He  made  some  of  that  mucilage.  He  heated 
a  material  which  Mr.  Macbride  identified  as  “Laminaria” 
with  water  and  sodium  carbonate  (soda  ash).  He 
1231  had  gotten  the  information  how  to  make  this  mucilage 
from  the  sea-tang  from  the  Stanford  U.  S.  Patent 
341,072,  of  1886.  He  followed  the  Stanford  Patent  exactly 
as  it  is  written  and  had  no  difficulty  in  obtaining  a  mucilage 
from  the  seaweed.  There  are  a  good  many  references  to 
the  production  of  mucilaginous  solutions,  mucilages,  from 
seaweed.  After  making  the  mucilage  he  had  made  a  foam 
from  it  and  had  introduced  the  foam  into  a  mixture  of  plas¬ 
ter  and  water  and  poured  the  mixture  into  molds  and  by  so 
doing  he  obtained  a  porous  building  material  the  first  time 
he  had  tried  it.  He  had  met  with  no  difficulty.  He  had 


read  over  the  testimony  of  Dr.  Acree  and  Mr.  Reilly  who 
had  testified  in  this  case  for  Rice.  They  had  simply  boiled 
the  dry  seaweed  in  water  without  adding  caustic  soda  in 
order  to  make  their  mucilage.  He  did  not  go  through  the 
literature  completely  enough  to  say  whether  that  is  a 
method  for  making  mucilage  from  seaweed  that  is  known 
to  be  effective  or  not.  The-  ordinary  chemist  would  try  to 
get  information  as  to  how  to  make  this  mucilage,  if  he 
didn’t  alreadv  know  how  from  the  literature.  When  he 
was  employed  in  this  case  as  an  expert,  he  was  instructed 
to  follow  the  instructions  in  the  Bayer  application,  a  copy 
of  which  was  furnished  him  (copy  filed  as  Bayer’s  Exhibit 
2).  He  had  received  no  other  instructions  before  he  ex¬ 


perimented  in  making  the  building  material.  He  was  suc¬ 
cessful  in  producing  the  porous  building  material  by  fol¬ 


lowing  the  instructions  of  Bayer  on  his  first  attempt  in  car¬ 
rying  out  the  Bayer  instructions.  He  had  never  failed  to 
get  the  desired  result  and  he  had  followed  strictly  the  teach¬ 


ings  of  the  Bayer  specification,  the  literature  and  the  Stan¬ 
ford  patent.  He  had  had  no  difficulty  in  getting  the  proper 
proportions  of  mucilage  and  gypsum,  or  the  proper  propor¬ 
tions  of  mucilage  and  water,  to  form  his  foam.  The  Bayer 
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application  says  to  use  an  inconsiderable  quantity  and  he 
was  guided  by  that  statement  but  there  is  a  considerable 
range  of  proportions  that  is  thoroughly  satisfactory. 

1232  He  tried  different  proportions  of  the  mucilage  and 
water  that  were  all  not  equally  satisfactory.  My  best 

proportion  probably  was  in  the  vicinity  of  two  per  cent 
of  Laminaria  to  ninety-eight  per  cent  of  water,  although 
proportions  above  and  below  that  worked  satisfactorily. 
He  didn’t  fail  to  get  porous  material  with  any  of  the  pro¬ 
portions,  but  with  very  high  proportions  the  setting  of  the 
plaster  slowed  up,  as  any  one  familiar  therewith  would  ex¬ 
pect.  He  had  not  made  a  large  number  of  experiments,  so 
that  he  did  not  want  to  be  understood  as  saving  that  he 
knew  what  is  the  best  proportion,  but  the  proportion  above 
referred  to  is  a  good  proportion  among  the  few  that  he 
worked  with.  He  had  not  tried  to  make  a  mucilage  by 
treating  the  seaweed  with  water,  as  outlined  bv  Rice’s  wit- 
nesses.  In  handling  the  seaweed  he  found  it  to  be  verv 
sticky  and  mucilaginous  on  the  surface,  and  while  he  is  not 
in  a  position  to  say  that  one  could  make  a  mucilage  merely 
bv  treating  it  with  water,  he  would  sav  the  indications  were 
that  such  might  be  possible.  The  solid  portions  of  the 
seaweed  were  not  entirely  dissolved  in  the  mucilage.  More 
than  fifty  per  cent  of  the  seaweed  was  dissolved  and  he  had 
strained  out  the  solid  portions  from  the  mucilage.  In  all 
his  experiments  he  had  always  gotten  a  solution  or  muci¬ 
lage.  He  had  some  knowledge  before  he  started  his  experi¬ 
ments  on  this  seaweed  which  he  had  obtained  from  the  lit¬ 
erature  and  from  his  contacts  with  men  and  things  and  some 
from  people  with  whom  he  had  been  in  contact,  but  there 
was  no  special  individual  knowledge  of  seaweed  which  he 
had,  and  the  information  he  got  from  the  patents  was  what 
enabled  him  to  make  this  mucilage. 

Cross-examination. 

Bv  Mr.  Hansen : 

In  making  cellular  porous  structure  he  had  followed  the 
Bayer  application  and  the  literature  to  which  he  has  re¬ 
ferred,  but  he  had  some  knowledge  of  seaweed  before  he 
tried  to  follow  the  instructions  of  the  Bayer  specifica¬ 
tion. 

1233  Taking  of  testimony  adjourned  to  the  Miner 
Laboratories  and  experiments  made  in  the  presence 
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of  Messrs.  Macbride,  Newton,  Marks,  Byrne,  Grindle, 
Acree  and  Hansen,  no  one  of  which  was  present  through¬ 
out  the  entire  period  of  the  experiments.  These  tests  were 
made,  January  20,  1927.  Produced  the  samples  of  the  ma¬ 
terial  that  were  made  and  marked  Bayer  Exhibits  6-9, 
Samples  of  Porous  Building  Material. 

Direct  examination. 


By  Mr.  Newton: 

In  making  the  Material  he  had  used  plaster  or  gypsum, 
and  mucilage  prepared  from  the  seaweed  handed  him  by 
Macbride.  In  making  this  mucilage  he  had  weighed  out 
100  grams  of  this  seaweed,  dissolved  5  grams  of  anhydrous 
sodium  carbonate  in  a  thousand  c.c.’s  of  water,  and  poured 
that  onto  the  seaweed.  The  seaweed  before  the  alkaline 
solution  was  added,  was  ground  and  washed  superficially 
with  cold  water.  The  mixture  of  seaweed  and  sodium  car¬ 
bonate  solution  was  placed  in  a  small  autoclave.  The  auto¬ 
clave  was  closed  and  the  temperature  was  gradually  raised 
to  a  point  where  there  was  pressure  between  4%  and  5% 
pounds.  It  was  held  at  that  point  for  about  45  minutes,  the 
autoclave  opened  and  the  solution  strained  of  solid  mate¬ 
rial  through  cloth  known  as  Indian  Head  muslin.  400 
c.c.’s  of  this  solution  were  diluted  to  1,000  c.c.’s  and  a  mix¬ 
ture  of  600  grams  of  molding  plaster  and  360  c.c.’s  of  water 
was  added.  The  diluted  solution  from  the  seaweed  was 
beaten  with  an  ordinary  egg-beater  until  a  foam  was  pro¬ 
duced  and  25  tablespoons  of  foam  was  added  to  plaster 
and  water-mixture  and  thoroughly  mixed,  2  briquette  molds, 
2  cylinder  molds,  and  1  carton  top  were  filled  with  the  mix¬ 
ture  and  marked  Bayer’s  Exhibit  6.  In  another  experiment 
the  same  procedure  was  followed  except  that  500  c.c.’s  of  the 
first  solution  which  was  used  for  producing  the  foam,  were 
diluted  to  1,000  c.c.’s.  The  result  of  this  test  was  Bayer’s 
Exhibits  7  and  8.  In  another  test  a  mixture  was 
1234  made  of  600  grams  of  molding  plaster,  360  c.c.  of 
water  and  from  this  mixture  resulted  Bayer’s  Ex¬ 
hibit  9. 

In  making  these  tests  he  got  a  mucilaginous  substance 
from  the  seaweed  by  the  procedure  just  described.  He 
believes  there  are  proportions  in  which  you  can  mix  it  so 
as  not  to  get  a  good  result.  He  had  found  it  a  very  simple 
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matter  to  determine  the  proportions  that  would  give  a 
good  result  and  in  none  of  his  tests  had  he  failed  to  get  a 
porous  product.  He  could  not  tell  from  inspection  what 
proportions  would  give  the  best  result.  He  had  weighed 
the  various  samples  to  compare  them  with  each  other.  The 
sample  (Exhibit  6)  weighed  396.1  grams.  Exhibit  7 
weighed  371.8  grams.  Exhibit  8  weighed  330.0  grams  and 
Exhibit  9,  435.3  grams.  The  difference  in  weight  was 
partly  due  to  differences  in  size  of  the  cylinders  and  partly 
due  to  the  specific  gravities.  The* specific  gravity  of  Ex¬ 
hibit  6,  2.017;  of  Exhibit  7,  1.815;  Exhibit  8,  1.669;  Exhibit 
9,  2.418.  The  difference  in  the  specific  gravities  was  caused 
by  the  difference  in  the  porosity.  In  the  case  of  Exhibit  9, 
which  was  made  from  an  ordinary  mixture  of  plaster  and 
water,  to  have  a  basis  of  comparison  for  the  degree  of 
porosity  produced  by  the  introduction  of  the  foam,  he 
would  speak  of  it  as  a  porous  structure,  though  it  is  true 
that  all  the  cementitious  bodies  with  which  he  is  familiar 
have  some  porosity,  so  that  it  would  be  incorrect  to  say 
that  it  has  no  pores  in  it.  He  thought  that  the  samples 
were  suitable  for  building  material.  He  had  gotten  the  in¬ 
formation  about  making  this  mucilage  from  the  Stanford 
Patent  No.  341,072,  which  he  referred  to  earlier  in  his 
examination.  He  had  had  no  practical  difficulties  in  mak¬ 
ing  this  mucilage  and  no  special  skill  was  required  in  mix¬ 
ing  the  foam  with  the  cement  or  gypsum  plaster.  He  had 
made  these  porous  blocks  in  the  same  general  fashion  be¬ 
fore  making  it  in  the  presence  of  these  gentlemen  but  had 
had  no  difficulty  in  making  them  from  the  Bayer  applica¬ 
tion  and  he  had  followed  the  instructions  of  the 

1235  Bayer  application  as  he  understood  it.  He  had 
found  no  difficulty  in  finding  the  proper  proportions 

of  mucilage  to  water  and  water  to  the  cement. 

1236  Cross-examination. 

Bv  Mr.  Bvrne: 

I  understand  that  I  am  testifving  on  behalf  of  Baver 
under  emplovment  bv  Baver ’s  attornev.  I  was  asked  to 
meet  Mr.  Newton  to  discuss  the  matter  with  him.  Mr. 
Hansen  asked  me  to  meet  Mr.  Newton. 

By  Mr.  Newton:  “All  this  line  of  testimony  is  objected 
to  as  being  absolutely  irrelevant,  useless  and  padding  the 
record  for  nothing.’ ’ 


JOHX  A.  RICE  ET  AL.  VS.  C.  K.  ROOS  ET  AL.  1071 

By  the  Witness:  I  cannot  remember  what  was  said  any¬ 
thing  more  than  that,  as  I  said  before,  I  was  asked  to  come 
over  to  the  office  to  meet  Mr.  Newton  to  discuss  an  inter¬ 
ference  proceeding. 

I  talked  to  people  in  regard  to  the  seaweed.  In  the 
course  of  my  experience  as  a  consulting  chemist,  I  have 
from  time  to  time  had  occasion  to  discuss  the  matter  of  sea¬ 
weed  with  friends,  other  chemists  and  clients.  I  know  Mr. 
Brookbv.  I  first  saw  the  Bayer  Patent  Application,  Bayer’s 
Exhibit  2,  when  I  first  talked  with  Baver’s  attornev.  The 
words  “an  indifferent  manner”  which  appear  in  the  first 
paragraph,  lines  4  and  5,  of  Bayer’s  Patent  Application, 
Bayer’s  Exhibit  No.  2,  I  understand  to  mean  that  the  man¬ 
ner  of  adding  the  frothy  substance  is  not  of  great  im¬ 
portance.  In  making  my  experiments,  I  added  the  foam  to 
the  mixture  of  water  and  plaster  and  stirred  it'  in.  I  did 
this  in  each  one  of  my  experiments.  I  understand  the  words 
“the  quantities  required  of  these  substances  are  incon¬ 
siderable”  which  occur  in  the  last  two  lines  of  Baver’s  Pat- 

!  * 

ent  Application,  Bayer’s  Exhibit  No.  2,  to  mean  that  the 
quantities  required  are  small.  In  my  experiments,  I  would 
say  that  the  range  of  these  small  quantities  which  I  used 
was  approximately  from  a  half  to  an  eighth  of  one  per  cent 
in  the  solution.  In  my  experiments  which  I  conducted  in 
the  presence  of  the  aforementioned  parties,  I  poured  the 
foam  on  the  top  of  the  gypsum  mass  and  then  thor- 
1237  oughly  mixed  the  mass  of  foam  with  the  gypsum.  I 
did  not  try  mixing  the  foam  with  the  gypsum  in  any 
other  way  and  while  the  specification  of  Bayer’s  Patent  Ap¬ 
plication  specifies  an  “indifferent  manner”  I  understood 
the  specification  to  mean  that  one  may  select  from  among 
the  possible  methods  any  one  with  the  expectation  of  suc¬ 
cess.  I  only  tried  the  one  method.  My  understanding  of 
the  term  “indifferent”  as  it  was  used  in  the  Bayer  specifica¬ 
tion  means  that  it  makes  no  difference  which  method  you 
use.  From  my  experiments  I  could  not  tell  whether  any 
other  manner  of  mixing  would  work.  I  did  not  add  gelatin 
to  anv  of  the  material  with  which  I  worked  and  I  do  not 
know  from  my  experimentation  whether  the  durability  of 
the  foam  would  be  increased  or  not  by  the  addition  of 
gelatin.  My  first  experiment  with  this  material  was  made 
after  mv  talk  with  Baver’s  attornev  in  December  1926.  No 
one  was  present  except  perhaps  Dr.  Hilpert  who,  I  think, 
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worked  with  me  a  part  of  the  time,  but  I  don’t  think  he  was 
there  throughout  the  experiment.  I  obtained  the  Laminaria 
which  I  used  in  the  ex  parte  tests  from  Mr.  Marks.  It  ap¬ 
peared  to  be  the  same  kind  of  Laminaria  that  I  used  in  all 
my  tests.  Not  being  a  botanist,  I  would  not  say  that  it  was 
the  same  kind  of  Laminaria.  I  can  only  say  it  appeared  to 
me  to  be  the  same.  I  received  this  first  Laminaria  immersed 
in  water.  I  do  not  know  whether  it  was  fresh  or  salt  water. 
I  never  saw  this  particular  kind  of  Laminaria  before.  I 
do  not  know  of  my  own  knowledge  whether  such  Laminaria 
as  I  used  is  sold.  I  do  not  know  whether  that  Laminaria  is 
packed  in  ice  when  it  is  used  in  commerce  and  I  do  not  know 
whether  the  Laminaria  which  I  used  is  a  commercial  type 
of  Laminaria.  I  do  not  know  whether  that  type  of  Lami¬ 
naria  can  be  purchased  in  the  open  market.  Referring  to 
the  Bayer  Patent  Application,  Bayer’s  Exhibit  No.  2,  I  do 
not  find  the  word  “ Laminaria”  used  therein.  Neither  did 
I  find  the  word  “algin”  used  therein.  I  know  what  is 
called  algin  in  the  literature.  It  is  a  material  pre- 
1238  pared  from  seaweed  of  a  mucilaginous  nature. 

X  Q.  131.  “What  is  tangin?”  A.  “Tangin — a  mucilage 
obtained  from  sea  tang.  That  is  the  only  definition  I  know 
of.” 

X  Q.  132.  “Can  you  refer  me  to  an  authority  supporting 
that  statement,  any  authority?”  A.  “Nothing  but  the 
Bayer  Application  which  is  before  me.” 

From  the  several  experiments  which  I  conducted,  the 
one  in  which  I  used  the  smallest  amount  of  mucilage  gave 
the  best  result.  This  experiment  resulted  in  the  sample 
marked  Bayer’s  Exhibit  8.  The  solution  which  I  used  to 
make  this  sample  contained  approximately  fifteen  per  cent 
of  solids  of  the  seaweed  in  the  solution  which  was  used.  I 
measured  the.  content  of  the  mucilage  in  the  foam  solution. 

Referring  to  the  Bayer  specification,  Bayer’s  Exhibit  No. 
2,  the  statement  is  made  that  the  quantities  required  of 
these  substances,  referring  to  the  mucilaginous  material, 
are  inconsiderable,  and  the  quantities  which  I  used,  in  my 
judgment,  met  this  requirement.  The  Bayer  application 
directs  the  use  of  inconsiderable  quantities,  which  to  my 
mind  means  small  quantities,  and  the  quantities  which  I 
used  were  such  as  I  considered  small.  This  answer  applies 
equally  well  to  all  of  the  specimens  that  I  made.  My  best 
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result  was  with  Exhibit  8.  The  only  statement  in  regard  to 
proportions  in  the  disclosure  of  Bayer’s  patent  application, 
Exhibit  No.  2,  is  the  statement  that  an  inconsiderable  quan¬ 
tity  is  required,  and  it  was  by  following  this  direction  that 
I  arrived  at  the  quantities  which  I  used,  understanding,  of 
course,  that  this  statement  was  addressed  to  one  with  the 
ordinary  skill  of  this  art.  Of  the  tests  which  I  made,  my 
best  results  were  with  15%  of  mucilage.  I  do  not  find,  in  the 
Bayer  specification,  that  particular  proportion  mentioned. 

I  believe  there  are  proportions  which  could  be  used 
1239  that  would  not  give  a  satisfactory  result.  I  am  not 
prepared  to  give  them  within  sharp  and  definite 
limits,  but  I  should  assume  for  example  that  the  use  of  a 
50%  mucilage  solution  might  fail,  and  that  the  use  of  a  1% 
solution  might  fail;  but  no  chemist  with  any  skill  in  the  art 
would  be  likely  to  use  either  of  these  proportions.  I  do  not 
know  whether  a  30%  or  a  20%  or  10%  solution,  or  any  other 
percentage  other  than  that  I  have  tried,  would  be  successful. 
Any  other  chemist  having  mucilage  to  start  with,  would 
have  to  determine  for  himself  the  best  proportions  to  give 
the  best  results  by  his  own  work  and  judgment — by  his  own 
determination  of  the  best  proportions.  I  have  testified  that 
I  got  the  best  result  from  the  smallest  amount  of  that 
mucilage.  I  do  not  know  whether  I  would  get  a  better  or 
worse  result  bv  using  a  smaller  amount  of  that  mucilage. 
There  is  no  specific  formula  given  in  the  Bayer  disclosure. 
In  all  my  experiments  I  did  not  try  gelatin  to  increase  the 
durabilitv  of  the  foam  or  carbonic  acid  gas  or  formaldehyde 
for  any  purpose.  If  I  had  tried  to  use  formaldehyde,  I 
should  have  used  my  knowledge  of  gelatin  and  of  the  reac¬ 
tion  between  gelatin  and  formaldehyde  and  used  a  propor¬ 
tion  of  formaldehyde  suitable  to  tan  the  amount  of  gelatin 
that  I  used.  I  cannot  tell  offhand  how  much  formaldehyde 
I  would  have  started  with.  That  is  a  matter  of  common 
knowledge  in  the  books,  but  a  matter  that  I  don’t  have  in 
my  head.  If  I  had  used  gelatin,  I  should  have  started,  from 
my  general  knowledge  of  gelatin,  with  about  a  1%  solution. 
I  am  quite  certain  that  would  have  been  satisfactory  but  I 
did  not  try  it.  I  have  had  considerable  experience  in  the 
use  of  gelatin,  and  I  did  not  try  it  for  this  purpose,  but  I 
am  quite  certain  what  the  results  would  be.  I  do  not  know 
the  best  proportions  of  gelatin  and  formaldehyde  to  use  to 
give  the  best  foam,  but  I  think  I  could  select  proportions 
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that  would  give  a  workable  foam.  I  would  use  1%  of  gelatin 
and  sufficient  formaldehyde  to  tan  it  but  I  have  never 

1240  tried  anv  of  them.  Anv  chemist  would  determine  for 

«*> 

himself,  from  his  knowledge  of  the  art,  what  quanti¬ 
ties  to  use  within  the  range  directed  by  Bayer,  that  is,  in¬ 
considerable  quantities.  I  spent  less  than  three  hours  in 
producing  Bayer’s  Exhibits  6,  7,  8,  and  9  omitting  the  time 
for  drying.  The  time  spent  was  more  or  less  evenly  divided 
among  them  except  that  exhibit  9  took  less  time  than  the 
others.  I  took  about  three-quarters  of  an  hour  for  each 
of  the  other  sets.  It  took  me  about  that  long  to  produce  the 
specimen  with  the  best  results.  I  used  certain  definite  pro¬ 
portions,  which  I  have  recorded,  to  get  that  result.  If  Bayer 
had  specified  those  proportions  it  would  have  taken  me 
about  the  same  length  of  time.  I  would  have  saved  two 
hours’  time  in  producing  these  eight  specimens  if  I  had  had 
the  definite  proportions  given,  providing  I  had  wanted  to 
make  only  one  type  of  material. 

Cross-examination. 

By  Mr.  Grindle: 

Dr.  MacBride  got  the  seaweed  which  he  gave  me  from 
a  tin  receptacle  that  was  in  my  laboratory,  packed  in  ice. 
That  seaweed  had  been  sent  to  his  laboratory  from 
Seituate,  Massachusetts,  by  express  by  a  man  named  Con¬ 
roy.  It  was  packed  in  ice  when  I  received  it.  Mr.  Marks 
had  had  it  sent  to  mv  laboratory  on  January  7,  1927.  In 
regard  to  the  upper  range  of  the  expression  in  Bayer’s 
specification,  “inconsiderable  quantity”,  I  should  not  think 
of  trying  anything  in  excess  of  ten  per  cent.  I  should  con¬ 
sider  that  an  inconsiderable  quantity  would  probably  mean 
something  very  much  less  than  ten  per  cent.  I  should  ex¬ 
pect  it  to  be  less  than  five  per  cent,  but  I  should  think  that 
would  approach  the  range  that  I  would  consider  an  incon¬ 
siderable  quantity.  I  would  consider  one  per  cent  an  in¬ 
considerable  quantity.  I  would  consider  two  per  cent  an 
inconsiderable  quantity.  I  do  not  think  that  one  or  two  per 
cent  would  be  about  the  limit  if  you  wanted  to  avoid  slow¬ 
ing  up  of  the  setting  of  the  material.  My  attention 

1241  was  first  called  to  the  Stanford  patent  No.  841,072 
in  the  first  half  of  1926.  I  was  given  a  copy  of  the 
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Stanford  patent  by  Bayer’s  attorney  at  our  first  confer¬ 
ence. 

Cross-examination. 


By  Mr.  Byrne: 

This  Laminaria  was  received  by  me  packed  in  ice  and 
was  so  kept  from  then  until  I  conducted  my  experiments. 
I  first  saw.  Mr.  Newton  in  reference  to  this  matter  when 
he  handed  me  the  Stanford  patent  at  the  office  of  Jones, 
Addington,  Ames  &  Seibold.  Again  referring  to  the  Bayer 
specification,  there  is  no  specific  formula  given,  but  I  have 
given  a  specific  formula  in  my  notes.  I  have  given  exact 
proportions  in  my  notes.  A  chemist  uses  the  word  4 1 exact” 
with  considerable  rigor.  I  mean  I  have  weighed'  these 
quantities  only  roughly.  100  grams  weighed  within  half  a 
gram  probably,  and  that  is  not  what  a  chemist  calls  exact. 
A  chemist  associates  mathematical  proportions  with  exact¬ 
ness  and  from  this  definition  I  would  not  sav  that  Bayer’s 
specification  was  exact  for  a  chemist  to  follow.  I  don’t 
think  it  is  an  exact  proportion.  It  gives  information  which 
enables  a  chemist  to  produce  the  material  that  bears  talk¬ 
ing  about.  That  may  mean  to  produce  a  very  strong  mate¬ 
rial  of  no  porosity,  or  a  much  weaker  material  of;  very 
high  porosity,  and  within  the  range  of  the  information 
given,  all  those  things  can  be  produced.  There  is  no  dis¬ 
closure  of  mathematically  exact  quantities  given  in  the 
Bayer  specification.  I 

Cross-examination. 


By  Mr.  Hansen: 

In  the  Exhibit  9  no  foam  was  put  and  in  Exhibit  7,  the 
best  sample,  that  is,  the  most  porous,  there  was  a  reduction 
of  30%  in  the  specific  gravity  over  the  sample  Bayer’s  Ex¬ 
hibit  9.  When  I  made  Bayer’s  Exhibits  6,  7,  and  S 
1242  I  only  endeavored  to  put  in  roughly  the  same  quan¬ 
tity.  I  used  twenty-five  tablespoonfuls  in  each  case. 
I  would  not  call  that  an  exact  measurement  of  the  foam 
that  I  used.  In  making  my  tests  I  kept  notes  but  they  have 
no  purpose  other  than  to  record  the  making  of  the  samples 
and  in  my  opinion  these  notes  do  not  show  the  only  pro¬ 
portions  that  one  could  follow  in  following  the  Bayer  ap- 
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plication.  The  Laminaria  which  I  used  and  concerning 
which  I  have  testified  was  sent  to  me  in  a  closed  can.  Mr. 
Marks  opened  this  container.  As  far  as  I  know,  this 
Laminaria  was  in  the  same  condition  when  I  made  the  inter 
parte  tests  as  it  was  on  the  day  it  was  received.  We  kept 
it  iced  in  order  to  keep  the  condition  constant.  We  did  this 
as  a  matter  of  precaution.  I  never  tried  to  purchase 
Laminaria  on  the  market.  I  do  not  know  whether  Lami¬ 
naria  could  be  purchased  in  the  open  market.  I  did  not 
give  any  of  the  parties  who  witnessed  the  inter  parte  tests, 
samples  of  the  Laminaria  that  I  used.  I  have  no  objection 
to  samples  of  this  Laminaria  being  given  to  either  Roos  or 
Rice.  In  making  the  tests,  without  gelatin  or  formalde¬ 
hyde,  I  did  not  believe  it  was  necessary  to  experiment  with 
gelatin  or  formaldehyde.  I  was  only  interested  in  learning 
whether  it  was  possible  to  produce  the  porous  body  de¬ 
scribed  in  Bayer’s  specification,  Bayer’s  Exhibit  No.  2,  and 
since  the  first  means  I  used  succeeded,  I  did  not  try  anv  of 
the  others.  I  have  no  doubt  the  other  means  would  be 
equally  successful.  In  the  Bayer  specification,  Bayer’s  Ex¬ 
hibit  No.  2,  the  word  “expletives”  is  used.  I  think  it 
means  fillers,  an  inert  or  non-cementitious  material  such  as- 
sand  or  gravel  that  is  used  in  connection  with  cement  in 
order  to  get  greater  bulk,  with  less  expense.  The  first 
time  I  heard  of  Stanford’s  work  done  on  seaweeds  was  in 
the  early  part  of  1926  but  it  was  not  in  connection  with  this 
present  case  that  it  was  called  to  my  attention. 

1243  Cross-examination. 

By  Mr.  Grindle: 

I  suggested  the  advisability  of  keeping  the  Laminaria 
iced  in  the  large  wooden  container.. 

If  I  had  used  more  water  in  making  Baver’s  Exhibit  No. 
9,  I  think  the  body  of  the  mixture  would  be  larger  and  the 
specific  gravity  of  this  exhibit  smaller. 

1244  Arthur  H.  Carpenter. 

Arthur  H.  Carpenter,  called  as  a  witness  on  behalf  of  the 
party  Bayer,  having  been  duly  sworn,  did  testify  as  fol¬ 
lows  : 
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Direct  examination. 

By  Mr.  Newton : 

49  years  old,  La  Grange,  Illinois,  Professor  of  Metal¬ 
lurgy  and  Instructor  in  Chemistry,  testifying  as  to  the  Ex¬ 
hibit  A  80  made  by  witnesses  for  Rice.  He  made  a  photo¬ 
micrograph  of  Exhibit  A  80  according  to  instructions  of 
Bayer’s  attorney.  He  produced  five  pictures  all  the  same; 
filed  as  Bayer’s  Exhibit  4,  Photomicrograph  of  Rice’s  Ex¬ 
hibit  A  80.  He  made  a  second  exhibit  of  Rice’s  Exhibit  A 
86  and  filed  as  Exhibit  5,  a  Photomicrograph  of  Rice’s  Ex¬ 
hibit  A  86.  He  was  drawn  into  this  matter  by  walking 
into  the  office  of  Professor  Huntley  and  finding  Mr.  Marks 
there,  he  was  asked  if  he  could  make  such  photographs  and 
said  that  he  could,  thereupon  the  samples  were  handed  to 
him  for  the  purpose  of  making  the  photographs.  ;  He  didn’t 
know  who  Mr.  Marks  was  who  engaged  him  to  make  the 
photographs.  There  was  another  gentleman  present  whom 
he  did  not  know  except  that  Mr.  Huntley  was  present. 

J.  Francis  Macbride. 

i 

J.  Francis  Macbride,  having  been  heretofore  called  as  a 
witness  on  behalf  of  the  party  Bayer  and  having  been  duly 
sworn,  resumed  the  stand  for  further  examination. 

He  was  the  same  Macbride  who  had  previously  testified. 
He  met  with  counsel  for  Rice,  Roos  and  Bayer  at  the  Labo¬ 
ratories  of  Mr.  Miner  and  Mr.  Huntley.  He  had  furnished 
Messrs.  Miner  and  Huntley  with  the  material  to  experiment 
with  which  was  Laminaria,  a  sort  of  seaweed.  He  stated 
it  grew  in  northern  latitudes  on  both  the  Atlantic  and  Pa¬ 
cific  Oceans  and  identified  it  as  the  seaweed  referred  to  in 
the  Bayer  application.  All  the  experiments  were  made 
with  Laminaria. 

1245  Cross-examination. 

By  Mr.  Byrne : 

I  am  testifying  on  behalf  of  Mr.  Newton,  Attorney  for 
Bayer.  I  was  first  approached  by  Mr.  Marks  who  asked 
me  if  I  would  identify  a  seaweed  for  Mr.  Newton.  I  only 
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talked  about  this  proceeding  with  the  attorney  for  Bayer 
and  Mr.  Marks.  Mr.  Marks  had  a  specimen  of  this  Lami¬ 
naria  when  I  saw  him.  I  do  not  know  what  the  substance 
called  tangin  is  chemically.  I  know  that  it  is  a  substance 
that  is  derived  from  one  or  more  species  of  the  plants  or¬ 
dinarily  known  as  seaweed,  of  which  Laminaria  is  one.  I 
do  not  know  what  tangin  is  as  a  chemist.  I  have  heard  of 
it  before  but  I  cannot  refer  to  anv  authority.  I  think  I 

*  i 

could  find  an  authority  if  given  time.  I  know  of  tangin  as 
a  derivative  of  plants  frequently  referred  to  as  sea-tang, 
from  which  the  word  tangin  comes,  but  I  don't  know  off¬ 
hand  where  I  could  find  that.  I  first  saw  the  particular 
material  in  question  in  Dr.  Miner’s  laboratory.  The  sub¬ 
species  of  Laminaria  which  I  have  identified  seems  to  be 
almost  entirely,  if  not  entirely,  Laminaria  Digitata.  I  think 
that  Laminaria  can  be  purchased  in  the  open  market.  T 
have  no  doubt  that  it  can  be  purchased  fresh  if  one  desires 
it  that  way.  I  recollect  having  seen  it  dried  on  the  market, 
but  I  cannot  say  whether  it  is  usually  dried  or  packed  in 
ice  on  the  market  because  I  am  not  familiar  with  market 
produce  of  any  kind.  I  do  not  know  vividly  how  Laminaria 
is  sold  on  the  market.  I  do  not  know  what  algin  is.  That 
is  a  question  that  I  would  refer  to  a  chemist.  I  am  not 
familiar  with  chemical  products  and  therefore  I  do  not 
know  the  difference  between  algin  and  tangin.  I  do  not 
know  positively  of  any  biological  difference  or  similarity 
between  algin  and  tangin.  Laminaria  cannot  be  correctly 
spoken  of  as  being  either  an  algin  or  a  tangin.  I  cannot 
define  tangin  or  algin. 

1246  Cross-examination. 

By  Mr.  Grindle : 

The  sample  of  Laminaria  I  gave  to  Mr.  Miner  was  taken 

from  an  ice  cream  freezer.  I  was  told  bv  Mr.  Marks 

* 

where  that  particular  Laminaria  came  from  but  I  do  not 
know  of  my  own  knowledge  because  I  did  not  get  it.  Like 
lettuce  or  any  succulent  vegetable,  it  will  decompose  if  not 
kept  cold.  I  do  not  know  whether  it  is  necessary  to  keep 
Laminaria  moistened  with  sea-water  to  keep  it  fresh.  I 
have  never  experimented.  I  do  not  recall  having  examined 
the  Bayer  application  in  question.  I  have  now  examined 
carefully  the  Bayer  application,  Bayer’s  Exhibit  Xo.  2,  and 
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I  find  no  use  of  the  word  “Laminaria”  therein.  Sea-tang 
is  a  general  term.  There  are  a  number  of  different  so- 
called  sea-tangs.  There  are  several  dozen  species  of  the 
plants  in  question  to  which  the  word  “sea-tang”  may  be 
or  is  applied. 

Cross-examination. 

i 

By  Mr.  Hansen : 

Laminaria  is  common  north  of  Cape  Cod  in  the  Atlantic 
Ocean.  There  are  more  species  of  Laminaria  in  the  Pacific 
Ocean  than  in  the  Atlantic.  It  is  a  common  form  of  sea¬ 
weed  or  sea-tang.  I  examined  carefully  the  seaweed  I 
handed  to  Mr.  Miner  and  Mr.  Huntley  prior  to  the  time 
they  made  their  experiments  which  were  witnessed  by  at¬ 
torneys  for  Boos,  Bice  and  Bayer  and  I  found  it  to  be 
Laminaria.  The  Laminaria  I  handed  to  Mr.  Miner  and  Mr. 
Huntley  for  their  experiments  was  not  such  a  rare  article 
that  it  would  occasion  any  comment  by  any  persons  that 
were  familiar  with  botanical  subjects. 

Bedirect  examination. 

Bv  Mr.  Newton: 

m/ 

If  I  was  told  to  make  a  mucilage  from  seaweed,  sea-tang, 
I  think  the  sea-tang  that  I  saw  would  be  the  plant  that  I 
would  select  to  make  the  mucilage  from. 

1247  Cross-examination. 

By  Mr.  Byrne: 

I  do  not  know  whether  tangin  is  a  chemical  or  biological 
product  or  substance  because  that  is  outside  of  my  field  of 
direct  knowledge. 

Phillip  C.  Huntley. 

Phillip  C.  Huntley,  a  witness  on  behalf  of  the  party 
Bayer,  having  been  duly  sworn,  did  testify  as  follows : 

Direct  examination. 

By  Mr.  Newton: 

Age  41.  Associate  Professor  of  experimental  engineer¬ 
ing,  Biverside,  Illinois.  Graduated  at  the  University  of 
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Arkansas.  Had  been  teaching  experimental  engineering 
twelve  years  at  Armour’s  Institute  of  Technology,  and  do¬ 
ing  consulting  engineering  work  for  manufacturing  con¬ 
cerns.  He  was  familiar  with  Bayer’s  specification,  Bayer’s 
Exhibit  No.  2,  and  had  tried  to  practice  the  process  therein 
described.  He  was  instructed  to  use  gypsum  and  to  make 
mucilage  from  weeds  furnished  by  Mr.  Marks  and  he  had 
followed  those  instructions.  The  solid  material  used  was 
gypsum.  He  had  used  the  sea-tang  furnished  to  him  by 
Mr.  Marks  and  made  the  mucilage  from  that.  To  the 
mucilage  he  added  water  and  made  a  foam  which  he  added 
to  the  gypsum.  He  had  boiled  the  sea-tang  in  water.  He 
used  different  proportions  of  the  mucilage  in  his  tests. 
The  Bayer  specification  instructed  him  to  use  an  incon¬ 
siderable  amount.  He  used  5  c.c.  of  mucilage  and  95  c.c. 
of  water  and  formed  the  foam  with  an  egg-beater.  He  had 
also  used  10  c.c.  of  mucilage  and  90  c.c.  of  water;  also  20 
c.c.  of  mucilage  and  80  c.c.  of  water  and  so  on  down.  He 
was  successful  in  making  a  porous  building  material  in 
each  instance.  He  had  never  failed  in  anv  of  his  tests  to 
make  it.  He  had  tried  other  experiments  in  making  the 
mucilage  bv  adding  an  alkali.  He  had  added  the  alkali  to 
dissolve  more  of  the  seaweed  and  make  a  heavier 
124S  mucilage  but  the  mucilage  was  satisfactory  with¬ 
out  the  alkali.  It  was  also  satisfactory  with  the 
alkali.  He  had  gotten  the  idea  of  using  the  alkali  from  an 
article  furnished  by  Bayer’s  attorney.  He  had  not  con¬ 
sulted  the  literature  in  making  his  tests  at  all.  He  had 
only  had  the  Bayer  patent  application.  The  first  sea-tang 
was  delivered  to  him  December  17,  1926.  He  had  not  read 
any  articles  in  patents  or  publications  as  to  making  this 
mucilage  from  seaweed  with  the  exception  of  part  of  the 
article  by  Stanford  and  the  Bayer  application.  The  taking 
of  testimony  at  this  point  was  adjourned  to  Mr.  Huntley’s 
laboratory  to  observe  the  tests.  There  were  present  At¬ 
torneys  for  Rice,  Roos,  Bayer,  Mr.  Marks,  who  had  fur¬ 
nished  the  seaweed,  and  Dr.  Acree,  a  witness  for  Rice. 
They  each  and  all  did  not  observe  all  the  steps  I  took  in 
making  the  exhibit  samples.  At  least,  they  were  present 
so  they  could  see  them.  He  made  four  samples  of  building 
material.  They  were  filed  as  Bayer’s  exhibits  11,  12,  13 
and  14.  Exhibit  No.  11  was  made  bv  using  the  mucilage 
made  from  a  seaweed.  50  grams  of  seaweed  was  added  to 
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300  c.c.  of  water  and  boiled  45  minutes.  Of  this  mucilage 
20  c.c.  was  used  with  80  c.c.  of  water  to  make  the  foam. 
200  grams  of  gypsum  plaster  was  added  to  140  c.c.  of 
water  and  to  this  mix  the  foam  was  added  and  Exhibit  11 
was  made.  Exhibit  12  was  made  by  using  the  same  muci¬ 
lage  but  using  10  c.c.  of  mucilage  and  90  c.c.  of  water  to 
make  the  foam.  200  grams  of  gypsum  was  added  to  140 
c.c.  of  water  to  which  the  foam  was  added.  Exhibit  No.  13 
the  same  mucilage  was  used  as  with  Exhibits  Nos.  11  and 
12  but  using  30  c.c.  of  mucilage  and  70  c.c.  of  water.  200 
grams  of  gypsum  was  mixed  with  140  c.c.  of  water  to  which 
the  foam  was  added.  Exhibit  No.  14  was  made  by  using 
300  grams  of  gypsum  and  210  c.c.  of  water  making  what  was 
known  as  a  blank.  He  got  a  porous  material  in  all  the  tests 
to  which  he  had  added  the  foam,  that  is,  exhibits  11,  12  and 
13.  He  had  never  failed  to  get  a  satisfactory  porous  ma¬ 
terial  in  any  of  the  tests  that  he  had  made  when  he 
1249  used  the  foam.  Of  course  in  the  blank  (Exhibit  14) 
there  were  no  pores.  The  reductions  in  the  weight 
of  Exhibit  11  was  41.4%.  No.  12  was  37.3%.  No.  13  was 
56.2%  as  compared  with  the  blank  (Exhibit  14).  The  loss 
of  weight  in  the  porous  exhibits  was  due  to  the  adding  of 
the  foam.  He  had  been  working  in  cement  and  gypsum  for 
about  16  years.  He  had  made  other  porous  building  mate¬ 
rial  by  adding  chemicals  which  when  water  was  added 
liberated  carbon  dioxide,  forming  bubbles,  which  made  the 
building  material  porous  but  the  foregoing  tests  w’ere  the 
first  time  he  had  tried  to  make  porous  building  material 
by  adding  foam.  Since  Bayer’s  attorney  had  engaged  him 
to  make  these  tests,  he  had  made  forty  or  fifty  different 
mixes  but  in  no  one  had  he  failed  to  make  porous  building 
material.  In  regard  to  the  Bayer  application,:  he  under¬ 
stood  that  the  idea  was  to  make  a  porous  building  material 
by  using  tenacious  foam,  that  is,  a  foam  strong  enough  to 
hold  the  bubbles  in  place  and  not  break  before  the  gypsum 
sets  and  he  could  not  hope  to  get  this  foam  without  a  muci¬ 
laginous  base.  He  could  not  make  it  out  of  water  alone.  I 
think  a  mucilaginous  substance  would  be  the  first  thing  to 
make  it  successful.  In  mixing  the  foam  with  the  gypsum 
he  first  gauged  his  gypsum  by  the  water  to  be  added,  made 
the  foam  and  poured  it  on  top  of  the  gypsum  mix  in  one 
case  and  stirred  that  in  to  mix  the  foam  thoroughly  with 
the  gypsum.  In  another  case  he  mixed  the  foam,  stirred 
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it  with  the  gypsum  plaster,  made  more  foam  and  stirred  it 
more,  trying  to  get  the  foam  thoroughly  mixed  all  the  way 
through.  If  he  had  put  very  little  water,  besides  the  foam, 
into  the  gypsum  and  then  pressed  down  on  the  mixture  of 
foam  and  gypsum  he  would  not  expect  any  result  from  that 
treatment.  He  does  not  find  it  desirable  to  have  water 
mixed  with  the  cement  before  adding  foam.  He  had  made 
mixes  by  adding  dry  gypsum  while  he  was  making  the  foam. 
He  was  not  confined  to  any  one  process.  The  normal 
amount  of  water  usually  employed  in  making  plaster  was 
100  parts  of  water  to  from  100  parts  of  cement  to 
1250  from  65  to  70  parts  of  water  by  weight.  These  pro¬ 
portions  were  well  known  to  those  who  worked  in 
cement.  He  had  found  no  trouble  in  getting  enough  in¬ 
formation  from  the  Bayer  application  to  make  this  porous 
building  material.  He  outlined  roughly  the  different  ways 
in  which  he  had  proceeded.  He  made  the  foam  in  three  dif¬ 
ferent  ways ;  that  is,  the  mucilage  in  three  ways.  First,  by 
using  the  seaweed  and  water  and  boiling  it.  Second,  by 
using  seaweed,  water  and  sodium  carbonate  and  boiling  it. 
Third,  by  using  seaweed  and  water  and  letting  it  stand  for 
sixteen  hours  without  boiling.  Some  of  these  tests  were 
made  in  the  presence  of  Rice’s  attorneys.  He  did  not  fail 
to  get  satisfactory  results  in  either  case.  He  produced 
Bayer’s  Exhibit  15  made  without  boiling  the  water  at  all. 
He  got  the  seaweed  from  Mr.  Macbride.  He  had  furnished 
Mr.  Acree  with  a  sample  of  the  seaweed.  He  had  made  all 
the  tests  with  the  same  seaweed.  He  had  tried  the  sea¬ 
weed,  treated  with  sodium  carbonate,  because  of  an  article 
and  the  Stanford  patent  which  were  both  furnished  him  by 
Bayer’s  attorney  and  which  both  referred  to  the  treating 
of  the  seaweed  with  alkali  but  Stanford  used  five  pounds 
of  alkali  to  100  pounds  of  seaweed  partially  dried,  while 
the  seaweed  furnished  him  was  not  dried  and  he  had  just 
added  a  small  amount  of  sodium  carbonate  as  the  alkali. 
He  got  the  idea  of  that  from  the  Stanford  patent.  It  did 

not  make  anv  difference  how  much  carbonate  vou  added 
* 

within  reason  and  it  did  not  make  much  difference  whether 
you  added  sodium  carbonate  at  all.  He  had  gotten  good 
results  both  ways  and  from  his  experience  with  the  patent 
he  did  not  think  anyone  skilled  in  this  art  would  have  any 
trouble  in  making  building  blocks  from  the  patent. 
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1251  Cross-examination. 

By  Mr.  Byrne: 


Dr.  Acree  or  any  other  representative  of  Rice  was  not 
present  when  I  made  my  weighings.  In  my  ex  parte  tests, 
I  should  judge  that  I  made  40  or  50  specimens,  the  results 
of  which  are  in  the  laboratory  and  some  have  been  thrown 
in  the  scrap  heap.  In  all  the  tests  made  on  January  21st, 
in  the  presence  of  counsel  for  Rice,  I  added  the  foam  to  the 
gypsum  and  I  got  a  cellular  material  by  adding  the  dry 
gypsum  to  the  foam  alone.  I  did  not  actually  measure  the 
volume  of  the  foam.  I  would  not  guess  at  it.i  I  did  not 
measure  the  amount  of  foam  mixed  with  the  gypsum.  I 
think  I  was  first,  asked  to  conduct  these  experiments  about 
which  I  have  testified  between  December  7  or  17,  1926. 
I  made  my  first  experiment  shortly  thereafter.  No  one  was 
present  except  myself.  The  results  of  these  tests  are 
partly  in  the  laboratory  and  partly  thrown  out.  In  making 
these  preliminary  tests,  I  used  seaweed  that  was  repre¬ 
sented  to  me  as  Laminaria  which  I  got  from  Mr.  Marks. 
I  think  the  lightest  material  I  made  gave  a  reduction  of 
about  74%.  That  specimen  is  not  one  of  those  before  me 
now.  That  was  thrown  away.  The  circumstances  of  my 
first  being  called  to  testify  in  this  proceeding  were  these: 
Mr.  Newton  called  me  and  asked  if  I  would  come  down  to 
the  City  and  interview  him,  at  which  time  he  told  me  that 
he  had  some  experiments  to  be  made  on  porous  building 
material,  and  wanted  to  know  if  I  would  conduct  the  tests. 
I  have  read  over  Bayer’s  application.  I  define  an  “in¬ 
considerable  quantity”  to  mean  a  very  small  amount. 
Some  would  say  that  1%  was  a  small  amount,  and  some 
would  say  one-half  of  1%,  and  some  would  say  less  than 
that.  I  had  no  trouble  in  this  case  in  using  any  amount 
that  I  tried.  I  used  about  40  or  50  amounts.  The  smallest 
amount  which  I  used,  forming  the  mucilage  in  the  same 
manner  in  which  the  attorneys  saw  me  make  it, i  was  2  c.  c. 


of  the  mucilage  and  98  c.  c.  of  water.  That  was  the  small¬ 
est  amount  that  I  tried. 

1252  The  largest  amount  of  mucilage  which  I  used  was 
straight  mucilage.  The  expression  in  the  Bayer 
application  “an  indifferent  manner”,  I  would  define  as 
meaning  a  number  of  different  ways.  I  tried  by  adding  a 


foam  to  my  gauged  gypsum,  by  adding  gauged 


gypsum  to 
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the  foam,  and  by  adding  dry  gypsum  to  the  foam ;  and  also 
by  adding  foam  to  the  gauged  gypsum,  stirring,  and  then 
adding  more  foam,  making  in  all  four  different  ways.  In 
making  Exhibits  11  to  14,  I  tried  two  different  ways  but 
in  my  ex  parte  tests  I  tried  all  of  them.  I  tried  adding 
gelatin  to  the  foam.  I  added  I  believe  it  was,  5  c.  c.  of  V/2% 
of  gelatine  solution  to  200  c.  c.  of  wTater  and  5  c.  c.  of  the 
mucilage.  I  also  tried  different  proportions  of  the  gelatine. 
I  did  not  try  adding  formaldehyde  in  any  of  my  inter  parte 
tests.  I  do  not  find  the  word  “Laminaria”  or  “Algin”  in 
the  Bayer  Application.  In  my  inter  parte  experiments 
which  I  made  on  January  21st,  I  heated  together  50  grams 
of  Laminaria  and  approximately  300  c.  c.  of  water  to  form 
my  original  mucilage  solution.  To  my  knowledge,  I  have 
never  seen  this  Laminaria  in  commercial  form.  In  the 
preliminary  experiments  I  made  before  the  inter  parte 
experiments,  I  kept  partial  notes.  With  respect  to  Bayer’s 
Application,  Bayer’s  Exhibit  No.  2,  the  only  proportion 
given  therein  which  refers  to  making  the  foam,  is  “an  in¬ 
considerable  amount”.  In  my  experiments  using  from  2 
to  98  down  to  the  mucilage  proper,  I  found  very  little  dif¬ 
ference.  The  word  “inconsiderable”,  as  I  understand,  in 
this  application,  refers  to  the  cheapness  of  manufacture. 
If  I  had  used  twice  the  concentrations  that  I  used  I  would 
get  the  same  results.  I  have  not  found  a  small  amount  of 
mucilage  with  high  concentration  to  have  a  greater  foam¬ 
ing  value  in  a  foam  solution  than  a  large  amount  of 
mucilage  of  low  concentration.  In  the  inter  parte  tests  the 
smallest  amount  of  mucilage  which  I  used  was  10  c.  c.  of 
mucilage  and  90  of  water  to  make  the  foam.  I  did  not 
measure  the  mucilage,  only,  as  I  testified,  I  added 
1253  300  c.  c.  of  water,  approximately,  to  90  grams  of  the 
seaweed,  and  boiled  forty-five  minutes.  I  have  not 
found  that  mucilage  of  different  concentrations  affects  the 
amount  of  mucilage  to  be  used  in  producing  the  foam.  A 
heavy  concentration  would  not  produce  more  foam  than  a 
light  concentration.  I  did  not  measure  the  weight  or  the 
volume  of  the  mucilage  solution  after  heating  and  evapora¬ 
tion.  Not  being  a  chemist,  I  would  not  like  to  say  how  the 
average  chemist  would  proceed  to  find  the  proportions  that 
would  give  the  best  results.  I  am  not  a  chemist.  Neither 
am  I  a  metallurgist.  I  am  an  Associate  Professor  of  Ex¬ 
perimental  Engineering  in  the  Mechanical  Department. 
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From  my  experience  in  carrying  on  these  tests,  I  do  not 
think  that  it  follows  that  any  other  man  of  my  ability  would 
have  to  decide  for  himself  what  proportions  would  give  the 
best  results  as  I  obtained  good  results  in  all  cases.  All  re¬ 
sults  would  be  equally  good  if  one  added  the  same  amount 
of  foam.  If  you  vary  the  foam,  you  vary  your  reductions 
regardless  of  the  concentration  of  the  foam.  I  do  not  think 
I  would  have  an  easier  time  in  producing  the  material  if 
Bayer  had  disclosed  definite  proportions  for  me  to  proceed 
without  experiment.  Since  I  am  not  a  chemist  I  would  not 
want  to  say  that  it  would  not  have  been  more  helpful  to  a 
chemist  if  an  exact  formula  had  been  given  in  Bayer’s  pat¬ 
ent  application.  I  understand  Bayer  to  mean  by  “incon¬ 
siderable”  that  one  could  use  an  inconsiderable  amount  to 
make  it  cheap.  Further  down  Bayer  states  that  by  using 
the  inconsiderable  amount  it  can  be  made  very  cheaply. 
I  think  50%,  as  the  upper  limit,  would  not  be  “inconsider¬ 
able  ’  \  It  would  not  be  cheap.  I  would  say  that  95  c.  c.  of 
water  and  5  c.  c.  of  mucilage  would  be  high.  The  lowest 
limit  would  be  as  low  as  vou  could  make  a  tenacious  foam. 
I  did  not  try  lower  than  2%.  I  think  %%  would  make  foam. 
I  do  not  think  that  14%  would  be  tenacious  enough  to  hold 
the  gypsum.  I  do  not  know  however.  That  is  getting  too 
inconsiderable. 

1254  Cross-examination. 

By  Mr.  Grindle: 

I  used  up  practically  all  of  the  mucilage  solution  which  I 
made  on  Januarv  21st,  but  I  had  a  considerable  amount  of 
the  last  mixture  left.  The  mixture  I  made  my  foam  from 
in  Exhibit  11  was  80  c.  c.  of  water  and  20  c.  c.  of  mucilage. 
Exhibit  12  was  90  c.  c.  of  water  and  10  c.  c.  of  mucilage, 
and  Exhibit  13  was  70  c.  c.  of  water  and  30  c.  c.  of  mucilage. 
As  to  the  actual  amount  of  mucilage  which  I  used  in  each 
one,  in  the  first  case  I  used  40  c.  c.,  in  the  second  20  c.  c., 
and  in  the  third  I  used  90  c.  c.  That  amounts  to  150  c.  c. 
in  all.  There  was  not  much  mucilage  solution  left  so  that 
I  made  somewhere  in  the  neighborhood  of  160  to  170  c.  c. 
of  mucilage.  I  did  not  measure  the  concentration  of  this 
mucilage.  I  did  not  test  it  to  see  if  it  would  solidify  on 
cooling.  I  used  it  in  the  presence  of  the  attorneys  while  it 
was  warm.  I  did  not  vreigh  the  residue  of  seaweed  that 
was  left  after  I  made  my  mucilage  solution. 
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Cross-examination. 

By  Mr.  Byrne : 

In  all  my  work,  ex  parte  and  inter  parte  I  made  some¬ 
where  between  forty  and  fifty  experiments.  Of  that  entire 
amount  I  am  submitting  four  inter  parte  blocks  as  evidence 
and  the  one  made  without  boiling  the  Laminaria.  Between 
forty  and  forty-five  of  my  specimens  are  not  now  produced. 
The  specimen  which  was  made  without  boiling  the  Lam¬ 
inaria  was  made  as  an  ex  parte  test  after  the  inter  parte 
tests  were  made. 

Cross-examination. 

Bv  Mr.  Grindle: 

* 

Counsel  for  Rice  had  instructed  Dr.  Acree  to  make  notes 
during  the  tests  on  January  21st  and  Dr.  Acree ’s  notes  in- 
dicate  that  the  weight  of  the  residue  of  the  seaweed  after 
making  the  mucilage  was  about  82  grams.  The  82 
1255  grams  was  fresh  seaweed  out  of  which  I  made  my 
Exhibit  15.  That  was  fresh  seaweed  and  not  the  one 
that  was  used  before.  Dr.  Acree  made  a  mistake  about 
that.  Dr.  Acree  saw  me  weigh  out  the  82  grams  of  sea¬ 
weed,  adding  300  c.  c.  of  water  from  which,  on  January 
22nd,  I  made  Exhibit  15. 

By  Mr.  Newton:  “It  is  desired  now  to  place  of  record  the 

fact  that  the  Attorneys  and  Mr.  Acree,  the  expert  for  Rice, 

were  given  every  opportunity  to  witness  the  tests  of  both 

Mr.  Miner  and  Mr.  Huntley,  to  take  notes  and  to  make  any 

observations  that  thev  deemed  would  be  useful/ ’ 

* 

By  Mr.  Byrne:  “Exception  is  taken  to  this  remark  be¬ 
cause  Rice,  neither  through  his  Attorney  nor  his  expert, 
was  advised  regarding  any  ex  parte  tests.  The  only  thing 
we  know  is  the  inter  parte  tests,  of  \vhich  only  four  speci¬ 
mens  are  put  in  evidence,  testified  to.'  ’ 

Cross-examination. 

Bv  Mr.  Hansen: 

«r 

When  I  made  Bayer’s  Exhibit  No.  11,  I  used  fifty  grams 
of  Laminaria.  When  I  made  the  mucilage  for  Bayer’s  Ex- 
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hibits  11,  12  and  13,  Dr.  Acree,  Rice’s  witness,  and  Roos’ 
and  Rice’s  attorneys  were  present.  I  saw  Dr.  Acree  put  in 
his  notebook  “82  grams”  thinking,  I  suppose,  that  it  was 
the  residue  left  after  making  the  mucilage  when  in  reality 
it  was  the  weight  of  the  new  seaweed.  When  I  made 
Bayer’s  Exhibit  15  it  was  made  by  a  mucilage  that  I  ob¬ 
tained  without  boiling  the  seaweed  in  water  and  I  did  not 
add  anything  thereto.  I  understand  “Sea-tang”  as  used 
in  the  Bayer  specification,  to  mean  Laminaria.  It  is  so  de¬ 
fined  in  the  Dictionary.  When  I  tried  gelatine  and  formal¬ 
dehyde  in  my  experiments,  as  I  testified  in  my  cross-exami¬ 
nation  by  Rice’s  attorneys,  I  got  a  satisfactory  result,  that 
is,  a  cellular  porous  product  and  one  which  I  would  expect 
to  get  by  following  the  Bayer  process.  I  have  wfith  me  some 
other  specimens  which  I  made  in  the  ex  parte  tests. 
1256  Here  is  one  made  with  using  the  seaweed  boiled  with 
sodium  carbonate.  Others  made  with  just  using  sea¬ 
weed  boiled  in  water,  but  there  are  no  weights  on  them.  That 
is  all  the  specimens  I  have  with  me.  I  have  a  lot  of  these 
specimens  over  in  my  laboratory.  I  have  no  objection  to 
counsel  for  Roos  or  Rice  looking  them  over.  When  I  made 
this  mucilage  from  sea-tang,  I  got  my  information  how  to 
make  this  mucilage  from  the  Bayer  disclosure  and  I  guess 
you  would  say  my  own  knowledge,  simply  boiling  it  in  water. 
I  read  over  Dr.  Acree ’s  and  Mr.  Reilly’s  testimony  in  behalf 
of  Rice  but  not  very  carefully.  In  making  these  experi¬ 
ments,  both  inter  parte  and  ex  parte,  I  did  not  fail  to  secure 
a  porous,  cellular  structure. 

Recross-examination. 

By  Mr.  Grindle: 

Before  I  began  to  experiment  with  Laminaria  at  the  re¬ 
quest  of  Bayer’s  Attorney,  I  had  never  at  any  time  previ¬ 
ous,  carried  on  any  experiments  with  this  substance.  I  had 
never  seen  any  Laminaria  before  except  possibly  in  going 
in  a  boat  over  the  ocean  and  saw  it  growing.  I  took  the 
evidence  that  this  Laminaria  would  produce  a  mucilage 
from  the  Bayer  application.  Bayer’s  application  does  not 
sav  anvthin£>-  about  Laminaria.  It  mentions  “Sea-tang”. 
I  do  not  know  whether  there  are  a  large  number  of  sea- 
tangs  as  I  am  not  a  botanist.  I  did  not  happen  to  select 
this  particular  sea-tang,  assuming  there  are  several.  Mr. 
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MacBride  furnished  me  the  material  for  the  inter  parte 
tests  and  Mr.  Marks  furnished  me  the  material  for  the  ex 
parte  tests  and,  of  course,  it  wasn’t  necessary  for  me  to  in¬ 
vestigate  as  to  what  was  the  best  sea-tang  to  use.  I  under¬ 
stand  the  Bayer  application  to  refer  to  sea-tang  which 
means  Laminaria  Digitata  from  the  Dictionary,  and  Mr. 
MacBride  said  this  was  Laminaria  Digitata.  I  was  fur¬ 
nished  a  copy  of  the  Bayer  application  and  also  the  Lami¬ 
naria.  In  furnishing  me  with  the  Laminaria  Mr. 
1257  Marks  gave  me  no  instructions  as  to  how  to  use  it.  I 
got  that  information  by  using  common  sense.  An¬ 
other  operator  could  use  common  sense  and  take  some  other 
one  of  the  numerous  sea-tangs  if  his  common  sense  was  in 
the  right  line. 

Recross-examination. 

Bv  Mr.  Bvrne: 

*  f 

R.  X  Q.  248.  “What  is  that  substance  called  “ tangin’ ’ 
referred  to  in  the  Bayer  application?  You  will  find  that 
down  near  the  end  of  the  first  page.”  A.  “  ‘The  so-called 
tangin?’  ” 

R.  X  Q.  249.  “Yes?”  A.  “I  would  judge,  from  the  con¬ 
text  of  the  application,  that  was  a  trade-name.” 

R.  X  Q.  250.  “Beyond  that,  you  don’t  know  anything 
about  it?”  A.  “Nothing.” 

I  used  the  gelatine  in  a  solution  of  1M>%  concentration 
to  make  foam  which  solution  was  used  in  about  the  pro¬ 
portion  of  21/2%  with  water  and  the  mucilage  to  make  the 

foam.  I  obtained  the  formaldehvde  from  our  chemical  lab- 

•/ 

oratory  and  I  couldn’t  say  the  concentration.  I  used  1% 
with  the  liquids  to  make  the  foam,  that  is  with  mucilage, 
water  and  gelatine.  These  proportions  were  not  used  in 
any  of  the  inter  parte  tests.  That  experiment  was  con¬ 
ducted  before  the  inter  parte  tests.  I  would  not  name  the 
day. 

Bv  Mr.  Newton:  “I  offer  in  evidence  the  following  Ex- 
hibits  as  rebutting  the  testimony  of  Rice’s  experts,  Acree 
and  Reilly,  who  testified  to  the  effect  that  no  prior  art  exists 
disclosing  how  mucilages  or  mucilaginous  substances  mav 
be  made  from  sea-tang  or  seaweeds.  These  exhibits  con¬ 
stitute  some,  but  not  all,  of  the  prior  art,  and  they  disclose 
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how  mucilages  and  mucilaginous  substances  may  be 

1258  made  from  seaweeds.  I  will  ask  the  Notary  to  mark 
the  exhibits  as  “Bayer’s  Exhibit  No.  17”  compris¬ 
ing  U.  S.  patent  to  Stanford  341,072;  Krefting  589,790; 
Krefting  737,421;  Krefting  1,099,382;  British  Patent  142 
of  1881,  to  Stanford;  Article  in  the  Journal  of  the  Society 
of  Chemical  Industry,  1884,  Vol.  3,  by  Stanford:;  British 
Patent  13,433  of  1884,  to  Stanford;  Article  in  the  Journal 
of  Society  of  Chemical  Industry,  1885,  Yol.  4,  by  Stanford; 
Article  in  the  Journal  of  the  Society  of  Chemical  Industry, 
1886,  Vol.  5,  by  Stanford;  British  Patent  11,538  of  1896  to 
Krefting;  German  Patent  95,185,  to  Krefting,  with  transla¬ 
tion;  Article  in  “Die  Chemische  Industrie,”  1897,  by  Kref¬ 
ting  with  translation;  German  Patent  101,503, 1898  to  Kref¬ 
ting,  with  translation;  German  Patent  182,827,  1906,  to 
Societe  Francaise  la  Norgine,  with  translation;  and  British 
Patent  5,146  of  1914,  to  Firm  Norsk  Tangsyndikat.” 

1259  Testimony  Taken  on  Behalf  of  the  Parties  John  A . 

Rice  and  the  Bubhlestone  Company,  with  Respect 
to  the  Bayer  Case  in  the  Supreme  Court  Proceed¬ 
ing. 

1260  Jerome  Alexander. 

Jerome  Alexander,  a  witness  called  on  behalf  of  the  plain¬ 
tiff  Rice,  having  been  duly  sworn  was  examined  and  testi¬ 
fied  as  follows: 

Direct  examination. 

By  Mr.  Rose: 

I  am  Jerome  Alexander,  a  consulting  chemist  and 
chemical  engineer,  a  resident  of  New  York  City,  and 
have  been  a  consulting  chemist  and  chemical  engineer 
for  nearly  nine  years.  I  am  a  graduate  of  the  College 
of  the  Citv  of  New  York,  a  Bachelor  of  Science.  For 
about  25  years  I  was  chief  chemist  of  a  number  of 
manufacturing  corporations  engaged  in  the  manufacture 
of  adhesive  materials,  sizings,  glues,  gums  and  a  large 
variety  of  special  compounds  for  use  in  the  textile  and 
paper  and  allied  trades.  I  am  a  fellow  of  the  American 
Association  for  the  Advancement  of  Science,  a  charter 
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member  of  the  American  Institute  of  Chemical  Engineers, 
and  a  member  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers.  I  have  been  a  member  of  the 
American  Chemical  Society  since  1899  and  am  one  of  the 
abstracters  for  “Chemical  Abstracts’ ’  and  have  been  a 
Counsellor  of  that  Society. 

I  wrote  an  article  of  which  an  abstract  appears  on  page 
602  of  the  issue  of  March  10,  1924,  of  Chemical  Abstracts, 
Rice’s  Exhibit  F,  and  prepared  the  abstract,  appearing  on 
page  607  thereof,  of  an  article  on  the  measurement  of  sur¬ 
face  tension  by  Allen  Ferguson  from  the  Fifth  Report  on 
Colloids  of  the  British  Association  for  the  Advancement 
of  Science. 

1261  I  have  another  abstract  in  this  Journal  on  page 
700  on  Colloids  Phenomena  and  Bacteriology. 

1262  I  have  written  a  book  on  “Colloid  Chemistry” 
which  is  in  its  third  edition;  I  wrote,  for  the  Ameri¬ 
can  Chemical  Society,  a  monograph  on  “Glue  and  Gelatine” 
for  their  international  series,  prepared  and  published  for 
the  International  Congress  of  Pure  and  Allied  Chemistry, 
as  Monograph  No..  11.  I  am  now  engaged  in  getting  out 
the  third  volume  of  an  international  book  in  collaboration 
with  about  250  of  the  best  men  I  could  find  in  all  countries, 
called  “Colloid  Chemistry,  Theoretical  and  Applied.” 

By  Mr.  Rose:  I  offer  the  witness,  Alexander,  as  one 
skilled  in  the  art  to  testify  as  to  the  sufficiency  of  disclosure 
of  the  Patent  Application  filed  by  the  party  Bayer. 

By  Mr.  Newton:  I  object  to  the  offer,  for  two  reasons:  1, 
that  the  witness  is  not  a  patent  expert  and  2,  that  the  of¬ 
fered  testimony  is  merely  repetition  of  the  testimony  of 
experts  produced  in  the  Patent  Office  Proceeding  and  con¬ 
stitutes  but  cumulative  evidence. 

By  the  Court:  The  objection  is  overruled. 

The  Witness :  I  have  examined  the  Patent  Application  of 
the  party  Erik  Christian  Bayer  appearing  on  page  7  of  his 
Patent  Office  Record.  It  states  that  it  is  a  method  of  manu¬ 
facturing  porous  building  materials,  and  that  the  process 
consists  of  adding  frothy  substances  in  an  indifferent  man¬ 
ner  during  the  treatment  of  the  substances  with  the 

1263  admixing  fluid.  It  does  not  give  any  precise  propor¬ 
tion  of  the  ingredients,  its  exact  wording  being,  “the 

quantities  required  of  these  substances  are  inconsiderable,” 
that  is  the  foamy  substances.  It  reads  as  follows: 
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“As  foamy  substance  different  kinds  of  mucilage,  for  in¬ 
stance  the  mucilage  obtained  from  sea-tang,  the  so-called 
tangin,  may  be  used.  The  durability  of  the  foam  obtained 
from  such  substances  may  be  increased  by  adding  gelatine. 
The  quantities  required  of  these  substances  are  inconsid¬ 
erable,  and  consequently  the  manufacturing  process  is  very 
cheap.  In  certain  cases  it  has  been  observed  that  the  du¬ 
rability  of  the  foam  is  further  increased  by  adding  small 
portions  of  formaldehyde.’ ’ 


I  think  you  would  have  to  find  out  by  an  experiment  how 
much  sea-tang  you  would  use  because'  “sea-tang”  is  a  gen¬ 
eral  term  and  means  anyone  of  a  large  number  of  seaweeds. 
Certain  kinds  of  seaweeds  come  into  the  market  dried  up. 
I  have  samples  of  them  here.  One  of  the  commonest  is  the 
so-called  Irish  Moss  very  largely  used  in  textile  and  other 
trades.  It  is  a  seaweed.  The  expression  “sea-tang”  is 
highly  indefinite  in  itself.  The  dictionary  says  it  means, 
“Anvone  of  a  number  of  different  kinds  of  seaweed.”  It 
is  a  generic  term.  It  is  not  at  all  a  familiar  word  to  me. 
I  have  never  heard  of  it  outside  of  this  patent  except  that 
in  a  Revision  of  Allen’s  “Chemical  Organic  Analysis,”  in  a 
chapter  I  wrote,  in  the  4th  Edition,  published  in  1913,  there 
was  some  reference  to  so-called  tang-acids.  Bayer’s  dis¬ 
closure  does  not  say  anything  about  the  proportion  of  gela¬ 
tine  to  be  used  or  how  to  use  it.  It  merely  states  “  the  quan¬ 
tities  required  of  these  substances  are  inconsiderable.” 
The  word  “inconsiderable”  would  not  tell  me  precisely 
what  to  do.  You  would  have  to  find  out,  by  making  experi¬ 
ments,  how  much  to  use,  as  I  did. 

In  making  my  experiments,  using  this  process,  I  consid¬ 
ered  the  commercial  value  of  seaweeds,  the  two  main  ones 
of  which  are  the  so-called  Japanese  Gelatine  or  Agar-Agar, 
used  in  the  confectionery  industry,  and  Irish  Moss.  I  did 
not  use  Agar-Agar  for  the  reason  that  when  boiled  with 


water  it  makes  a  viscous  solution  that  speedily  sets 
1264  to  a  rather  stiff  and  rather  brittle  jelly.  I  chose 
Irish  moss  with  which  I  have  had  very  considerable 
working  experience,  having  used  large  quantities  of  it,  for 
the  reason  that  it  makes  up  a  solution  which  is  termed 
“long,”  that  is,  it  has  a  more  fibrous  tendency  and  is  not 
so  brittle  as  Agar-Agar.  I  soaked  Irish  Moss  in  water  and 
heated  it,  taking  five  parts  of  Irish  moss  to  100  of 
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water  by  weight.  It  proved  too  thick  and  I  reduced  it  to 
five  parts  to  200,  that  is  2%  parts  to  100  of  water  which 
gave  me  a  thick  mucilage  which  I  beat  up  into  a  foam.  I 
was  trvinsr  to  follow  the  invention  as  described  bv  Baver, 
trying  to  get  a  porous  building  material  by  taking  the  foam 
and  proceeding  as  his  patent  application  described.  I  have 
my  experiments  all  here  (producing  5  tumblers  containing 
results  of  his  experiments). 

Glass  Xo.  1  was  made  as  a  blank  and  check,  by  simply 
taking  plaster  of  Paris  and  water.  A  blank  or  check  is  a 
sample  made  without  any  foaming  material  added  to  it,  so 
that  when,  in  further  experiments,  you  added  a  foam  or 
foamv  material,  you  could  see  whether  there  was  anv  dif- 
ferenee  between  the  normal  or  blank  sample  or  check,  and 
the  results  of  the  experiments.  The  blank  of  course  does 
not  follow  the  patent  application  at  all,  it  is  for  the  pur¬ 
pose  of  comparison  with  samples  which  are  made  under  the 
process;  this  blank  was  made  with  3VL>  ounces  plaster  of 
Paris  and  70  cubic  centimeters  of  water. 

I  then  proceeded  to  make  a  solution  of  Irish  moss  using 
2V>  parts  of  moss  to  100  parts  of  water,  and  I  took  the 
same  amount  of  plaster  of  Paris  and  the  same  amount  of 
Irish  moss  solution  as  I  had  taken  plaster  of  Paris  and 
water  in  making  up  the  blank,  and  beat  the  thick  mucilage 
of  Irish  moss  into  a  substantial  looking  foam  with  an  egg 
beater  and  then  added  the  3M>  ounces  of  plaster  of  Paris 
thereto  and  carefully  mixed  it  in  with  the  foam,  and  poured 
out  the  mixture  into  this  glass  No.  2. 

1265  In  making  these  experiments,  I  used  the  commer- 
ciallv  available  material  that  I  thought  wrnuld  work. 
I  have  had  a  lpt  of  experience  in  making  up  formula}  and 
these  experiments  that  I  made  were  fairly  and  properly 
within  the  terms  of  Bayer’s  specification.  They  were  ex¬ 
periments  which  I  had  calculated  ought  to  work  from  a 
reading  of  the  Bayer  application. 

When  I  saw  I  did  not  get  much  result  with  the  experi¬ 
ment  with  70  cubic  centimeters  of  2 */»%  Irish  moss  solution, 
Glass  No.  2,  I  then  tried  a  mixture  of  35  cubic  centimeters 
of  water  plus  35  cubic  centimeters  of  the  Irish  moss  muci¬ 
lage,  for  the  reason  that  very  frequently  a  thing,  if  it  is  a 
little  too  concentrated,  may  not  foam  up  properly,  and  if  you 
dilute  it  out  sufficiently  it  will.  The  result  of  this  experi- 
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ment  is  contained  in  Glass  No.  3.  This  showed  no  substan¬ 
tial  difference  from  Glasses  Nos.  1  and  2. 

I  then  made  up  a  still  further  dilution  in  which  I  took  17 
cubic  centimeters  of  Irish  moss  mucilage  and  53  cubic  cen¬ 
timeters  of  water,  always  keeping  the  same  relative  pro¬ 
portions  of  the  liquid  and  the  plaster.  I  beat  them  up  in  the 
same  way  and  proceeded  in  the  same  way  and  got  this  Glass 
No.  4,  which  also  shows  no  substantial  difference. 

I  secured  from  the  Mellon  Institute  samples  of  a  number 

of  other  different  seaweeds,  namely  Laminaria  Saccharina, 

Gigantina  Stellata,  Fuscus  Serratus  and  Chondrus  Crispus, 

the  last  of  which  is  the  ordinary  Irish  moss  that  I  had  used. 

I  dissolved  them  all  in  the  same  way  to  see  if  they  w’ould 

give  any  kind  of  a  mucilage  that  looked  as  though  it  was 

better  than  Irish  moss.  Amongst  them,  Gigantina  Stellata 

seemed  to  make  up  into  a  kind  of  foamy  solution ;  so  I  tried 

that.  That  is  this  Glass  No.  5.  That  did  not  do  anv  better. 

* 

Then  I  looked  up  Rice’s  application  for  the  purpose  of  com¬ 
parison  and  made  some  gelatin  solution,  adding  formalde¬ 
hyde,  which,  however,  I  could  let  age  only  an  hour  and  a 
half  instead  of  the  twenty-four  hours  or  more  as  Rice  said 
it  should.  I  used  Rice’s  formula,  which  is,  glue  one 
126G  per  cent,  w^ater  98%  per  cent,  formalin,  containing 
40  per  cent  formaldehyde,  %  of  one  per  cent.  I  went 
through  precisely  the  same  process,  the  same  kind  of  mixing 
process,  and  got  this  Glass  No.  6.  It  contains  a  very  much 
greater  volume.  Glasses  Nos.  1  to  5  inclusive,  all  showed 
a  height  of  the  set  mass  in  the  glasses  of  about,  roughly,  1% 
inches,  whereas  glass  No.  6,  made  according  to  Rice’s  dis¬ 
closure,  occupies  very  nearly  2 %  inches.  It  must  be  con¬ 
sidered,  of  course,  that  that  does  not  exactly  express  the 
volume  difference,  because  the  glasses  taper  toward  the 
bottom,  but  it  does  show  a  great  difference.  By  following 
the  Rice  disclosure  I  got  the  desired  result.  The  important 
thing  in  following  Rice’s  formula  is  that  the  foam  is  a  sta¬ 
ble  thing,  it  stands  up,  it  stands  the  action  of  mixing.  In 
trying  to  follow  Bayer’s  specification,  with  these  seaweeds, 
I  got  a  foam,  but  the  foam  broke  up.  It  did  not  stand  the 
gaff,  whereas  Rice’s  foam  stands  up.  The  process  really 
consists  of  two  things — the  creation  and  making  of  a  foam 
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and  then  the  mixing  of  that  foam  with  the  cement,  which  is 
like  the  leavening  of  bread. 

Bayer’s  patent  application  states:  “In  most  cases  it  will, 
however,  be  simplest  to  add  foam  already  developed  to  the 
mixing  fluid  or  to  the  mixture  of  the  same  and  the  setting 
substance.” 

Bv  Mr.  Byrne:  “I  think  that  is  a  mistake  in  the  transla- 
tion  of  the  Danish  application.  That  the  word  ‘fluid’ 
should  be  ‘substance’.  It  reads  all  right  if  you  put  that 
interpretation  on  the  word  ‘fluid’.” 

Bv  Mr.  Newton:  “There  are  two  ways  of  doing  it  set 
forth  in  the  patent.  One  is  to  make  a  foam  first  and  mix  it 
with  cement.  Another  is  to  put  the  material  in  it  all  to¬ 
gether,  and  then  beat  it  all  up.  Either  one  will  do. 

Bv  the  Witness:  Referring  to  the  testimonv  of  Mr. 
1267  Miner  and  Mr.  Huntley,  who  were  called  as  experts 
on  behalf  of  Bayer  in  the  Patent  Office  proceeding, 
Carl  Miner  testified  as  follows,  as  recorded  on  page  57  of 
Baver’s  Patent  Office  Record: 

“Mv  understanding  of  the  term  ‘indifferent’  as  it  is  used 
here  (in  Bayer’s  application)  is  that  it  means  that  it  makes 
no  difference  which  method  vou  use.” 

Bv  this  testimonv,  Miner  was  referring  to  the  wav  the 
foam,  under  Bayer’s  application,  is  to  be  mixed  with  the 
cementitious  material. 

Phillip  C.  Huntley  testified  in  the  Patent  Office  proceed¬ 
ing,  as  recorded  on  page  S2  of  Bayer’s  Patent  Office  Record, 
as  follows : 

“In  another  case,  I  mixed  my  foam,  stirred  it  in  with 
the  gypsum  plaster,  made  more  foam  and  stirred  it  more, 
trving  to  get  the  foam  thoroughlv  mixed  all  the  wav 
through.” 

And  further  on  page  S3  thereof : 

“I  have  made  mixes  by  adding  my  dry  gypsum  plaster 
while  I  was  making  the  foam.” 

And  further  on  page  91  thereof : 

“I  tried  by  adding  gauged  gypsum  to  the  foam,  and  by 
adding  dry  gypsum  to  the  foam;  and  also  by  adding  foam 
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to  the  gauged  gypsum,  stirring,  and  then  adding  more  foam 
and  stirring.” 

The  Witness :  In  making  my  experiments,  concerning 
which  I  have  testified,  I  used  one  of  these  methods.  Bayer’s 
specification  uses  the  word  “indifferent”  and  I  chose  the 
method  that  was  the  most  convenient.  So  far  as  the  word 
“fluid”  is  concerned,  I  did  not  interpret  it  in  any  different 
manner  from  the  way  in  which  Bayer’s  witnesses,  Miner 
and  Huntley  did. 

By  Mr.  Rose:  “The  impression  seems  to  be  that  the  word 
‘fluid’  really  ought  to  have  been  ‘subtance’,  but  the  trans¬ 
lation  uses  the  word  ‘fluid’.” 

1268  The  Witness :  I  did  precisely  the  same  thing  and 
followed  precisely  the  same  method  of  procedure, 
with  this  sample  of  Rice’s. 

Not  one  of  my  experiments  following  the  Bayer  specifica¬ 
tion  were  successful.  There  was  no  increase  in  bulk  in  any 
of  these  experiments  even  though  I  used  the  same  amount 
of  raw  materials;  whereas,  in  the  case  of  Rice  there  was 
a  great  deal  of  increase  in  bulk.  An  increase  in  bulk  signi¬ 
fies  that  the  finished  material  is  full  of  porosity.  Glasses 
2,  3,  4,  and  5  heretofore  referred  to  by  me,  have  the  foam 
in  them,  but  the  bubbles  were  not  substantial,  they  broke 
up.  In  my  opinion,  there  is  no  substantial  difference  be¬ 
tween  Glass  No.  1,  the  blank,  and  Glasses  Nos.  2  to  5  in¬ 
clusive,  except,  of  course,  that  the  Glasses  Nos.  2  to  5  in¬ 
clusive  have  in  the  mass  of  the  composition,  a  certain 
quantity  of  mucilage  of  Irish  moss,  which  was  in  solution 
when  added. 

I  could  have  used  an  infinite  number  of  different  propor¬ 
tions  in  carrying  out  my  experiments  because  Bayer’s 
specification  does  not  state  any  proportions.  I  was  making 
a  stab  in  the  dark  to  see  if  I  could  not  get  some  proportion 
that  would  work. 

I  also  made  a  number  of  experiments  using  Portland 
cement,  in  an  endeavor  to  get  a  successful  result  by  follow¬ 
ing  Bayer’s  specification.  Of  course,  I  had  to  make  a  blank 
for  the  purpose  of  comparison.  This  Glass  No.  7  is  the 
blank,  which  serves  as  a  gage  of  the  success  or  failure  of 
the  process.  It  was  made  of  S1/*  ounces  of  Portland  cement 
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and  50  cubic  centimeters  of  water.  I  then  made  up  three 
other  samples.  This  Glass  Xo.  8  was  made  in  the  same 
proportions  using  21/>  per  cent  Irish  moss  solution;  Glass 
Xo.  9  was  made  up  in  the  same  proportions,  using  50  cubic 
centimeters  of  21/L>  per  cent  mucilage  of  Laminaria  Sac- 
charino.  As  a  further  experiment,  I  made  up  Glass  Xo. 

10,  which  was  made  in  the  same  proportions,  using 
1269  50  cubic  centimeters  of  the  gelatin  solution  described 
by  Rice’s  patent  application.  There  is  no  substan¬ 
tial  result  in  either  of  the  two  samples,  Glasses  Xos.  8  and 
9,  as  compared  with  the  blank,  Glass  Xo.  7.  There  is  a 
verv  trivial  result  in  Glass  Xo.  9  but  not  a  sufficient  result 
to  make  it  practical  in  my  opinion.  Glass  Xo.  10  repre¬ 
sents  Rice’s  method  of  procedure.  This  Glass  Xo.  10  shows 
an  increase  in  bulk  which  exceeds  the  increase  in  bulk 
shown  by  the  experiment  made  under  Rice’s  disclosure 
with  plaster  of  Paris  because  the  foam  solution  had  been 
aged  longer,  although  it  was  only  aged  for  twelve  hours  in¬ 
stead  of  the  twenty-four  hours  or  more  that  Rice  says  it 
should  be  aged.  Rice’s  foam  solution  improves  with  age 
in  capacity  and  tenacity  of  foam.  This  foam  in  order  to 
work  successfully  must  not  only  be  a  foam  which  will  stand 
up  when  nothing  is  done  to  it,  but  it  must  be  able  to  stand 
the  gaff  of  mixture,  because  it  has  to  be  mixed  up  with 
cementitious  material.  If  the  foam  will  not  stand  then  it 
is  of  no  practical  utility.  The  process  requires  a  lasting 
foam  which  is  tough  and  tenacious.  A  tenacious  foam  is 
called  for  by  the  Bayer  application  because  without  one 
vou  get  no  result  whatever. 

Bv  Mr.  Rose:  I  offer  in  evidence  the  results  of  Mr.  Alex- 
under \s  experiments  as  Rice’s  Exhibits  Xos.  1  to  10  in¬ 
clusive,  also  Rice’s  Exhibits  Xos.  11  to  15,  both  inclusive, 
which  are  samples  of  various  kinds  of  seaweeds  referred 
to  bv  the  witness  in  his  testimonv  and  mucilages  made 
therefrom.  I  also  offer  in  evidence  Rice’s  Exhibits  Xos.  16 
and  17  being  the  notes  written  by  the  witness  Alexander, 
and  which  contain  the  notes  of  his  experiments  concerning 
which  he  has  testified. 


Q.  “Mr.  Alexander,  having  studied  the  specifications  of 
the  Bayer  disclosure  and  having  made  these  experiments, 
I  ask  you  whether  or  not,  in  your  opinion,  Bayer’s  dis¬ 
closure  is  such  a  full,  clear,  concise  and  exact  disclosure 
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as  to  enable  a  person,  skilled  in  the  art  or  science, 

1270  to  compound  and  use  the  same?”  A.  ‘ 4  Decidedly 
not.  It  strikes  me  as  a  sort  of  invitation  to  experi¬ 
mentation.  I  took  Rice’s  specifications  just  as  he  gave 
them  and  I  got  perfect  results  the  first  crack;  out  of  the 
box  even  without  aging  as  long  as  he  said.” 

I  have  read,  in  Bayer’s  Patent  Office  Record,  the  record 
of  the  experiments  made  by  Bayer’s  witness,  Carl  S.  Miner, 
including  the  descriptions  of  Miner’s  experiment  on  page 
48  thereof.  In  my  opinion,  the  Bayer  disclosure  does  not 
suggest  any  such  an  experiment  as  was  carried  out  by  the 
said  Carl  S.  Miner.  The  difficulty  is  that  the  Bayer  specifi¬ 
cation  is  tremendously  indefinite  and  broad,  and  whereas, 
what  Miner  did  would  be  one  of  the  innumerable  possi¬ 
bilities  under  the  indefinite  and  broad  Bayer ;  disclosure, 
there  is  no  suggestion  in  the  Bayer  disclosure  that  you 
should  go  about  it  in  that  particular  kind  of  way.  The 
method  used  by  Mr.  Miner  is  not  specifically  prescribed 
in  the  Baver  disclosure.  Miner  took  seaweed  and  heated 
it  in  an  autoclave  with  sodium  bicarbonate  for  forty-five 
minutes  under  pressure  of  4%  to  5  pounds.  That  tempera¬ 
ture  would  probably  be  way  above  the  boiling  point  of 
water  because  the  temperature  rises  as  soon  as  pressure 
is  added.  The  Bayer  disclosure  did  not  indicate  that  this 
should  be  done  under  pressure  nor  does  it  say  how  it  shall 
be  done.  I  would  regard  this  experiment  of  Mr.  Miner’s, 
not  as  an  application  of  the  process  set  out  in  the  Bayer 
specification,  but  rather  as  an  experiment  for  the  reason 
that,  there  arc  any  number  of  different  kinds  of  seaweeds 
which  one  might  use.  You  would  have  to  treat  each  sea¬ 
weed  perhaps  in  a  different  way.  If  they  did  not  dissolve 
without  pressure,  you  would  try  pressure.  You  might  boil 
them  in  the  presence  of  an  acid.  You  could  try  alkali. 
There  are  an  indefinite  number  of  things  that  one  might  try. 

It  makes  a  difference  whether  pressure  is  used  in  making 
the  foam  mixtrue.  Seaweeds  contain,  in  addition  to 

1271  the  carbohvdrate  material  in  them,  a  certain  amount 
of  nitrogenous  material.  If  you  boil  this  nitrogenous 

material  under  pressure  in  the  presence  of  an  alkali,  like 
Miner  did,  you  convert  this  nitrogenous  substance  into  a 
material  which  is  apt  to  foam.  For  example,  in  the  manu¬ 
facture  of  glue,  where  you  take  limed  hide  to  make  glue, 
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vou  wash  out  all  the  lime  and  neutralize  anv  residue  of 
•>  * 

lime  with  acid  because  if  you  boil  that  glue  in  a  little  alkali 
it  degenerates  the  glue  into  a  nasty  substance.  It  may  be 
possible  that  that  would  account  for  the  fact  that  Mr.  Miner 
got  anv  results  at  all. 

There  seems  to  be  some  question  in  the  testimony  as  to 
where  the  seaweed,  which  Bayer’s  expert,  Mr.  Miner,  used 
in  his  experiments,  came  from  and  what  kind  of  seaweed  it 
was.  It  appears  from  Miner’s  Patent  Office  testimony  that 
some  one  somewhere  in  Massachusetts  shipped  this  sea¬ 
weed  which  Miner  used,  to  Chicago,  but  it  does  not  appear 
in  Bayer’s  Patent  Office  record  whether  this  seaweed  came 
from  Massachusetts  or  whether  it  came  from  Denmark. 
In  other  words,  it  does  not  appear  in  Bayer’s  Patent  Office 
record  where  the  seaweed,  which  Miner  used,  came  from. 
It  does  appear  in  Bayer’s  Patent  Office  record  that  a 
botanist  by  the  name  of  MacBride  identified  the  seaweed 
which  Miner  used  in  his  experiments  as  being  some  kind 
of  a  Laminaria,  but  it  would  appear  from  that  testimony 
that  the  only  person  who  could  identify  that  particular 
kind  of  seaweed  was  a  man  by  the  name  of  Marks.  I  do 
not  know  whether  this  was  the  lawyer  Marks  or  not.  The 
name  of  the  chemist  who  was  referred  to  in  that  testimony 
was  Marx.  No  testimony,  however,  was  given  as  to  where 
this  sample  of  seaweed  which  Mr.  Miner  used  in  his  experi¬ 
ments  came  from,  or  what  had  been  done  with  it,  except 
that  it  was  kept  on  ice  and  that  it  had  been  originally 
shipped  to  Chicago  by  somebody  in  Massachusetts. 


Cross-examination. 


By  Mr.  Newton: 

I  have  never  worked  porous  cement  up,  though  I  have 
been  in  plants  where  they  do  it  and  I  am  fully  skilled 
1272  in  that  art.  I  have  never  worked  as  a  workman  in 
cement  and  I  am  not  a  patent  expert,  but  I  thor¬ 
oughly  understand  all  the  principles  involved.  The  Bayer 
disclosure  does  not  tell  you  precisely  what  to  do.  Rice’s 
disclosure  does  because  I  followed  Rice’s  precisely  and 
have  gotten  results  everv  time. 

When  I  read  Bayer’s  specification  I  was  not  looking  for 
tricks.  I  was  looking  at  the  specifications.  I  was  not  try¬ 
ing  to  make  the  invention.  I  was  trying  to  follow’  the 
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specifications  of  Bayer.  I  was  trying  to  follow  what  Bayer 
said.  If  one  deliberately  goes  out  of  his  way  to  make  a 
thing  not  work  he  can  make  it  fail,  but  I  did  not  do  that. 

Bayer  does  not  tell  you  what  to  do.  Rice  is  exceedingly 
definite.  I  followed  Rice’s  precise  instructions  and  got 
perfect  results  every  time,  because  Rice  had  cook-book  ac¬ 


curacy. 

Messrs.  Huntley  and  Miner  say  they  followed  the  Bayer 
process  but  they  took  a  certain  kind  of  sea-weed  that  was 
not  a  commercial  article.  It  does  not  appear  in  the  record 
whence  it  came  or  who  really  took  it  out  of  the  ocean.  It 
was  shipped  by  somebody  named  Conway  in  Scituate,  Mas¬ 
sachusetts,  who  was  not  put  on  the  stand.  They  got  the  cu¬ 
rator  of  the  Field  Museum  in  Chicago  to  identify  the  sea¬ 
weed  as  Laminaria,  and  in  making  up  this  particular  sea¬ 
weed  they  followed  the  specification  of  the  Sanford  patent 
which  called  for  beating  under  pressure  in  the  presence  of 
an  alkali.  Sanford  dealt  with  a  seaweed  obtainable  in  Eng¬ 
land.  What  Miner  and  Huntley  did  was  to  follow  Sanford’s 
specification.  They  took  an  unusual  seaweed,  tested  it  in 
an  unusual  way  and  say  they  got  a  result.  It  may  be  that 
that  is  one  of  the  ways  in  which  this  Bayer  specification 
will  work  but  I  tell  you  right  now  that  it  will  not  work  with 
ordinary  commercial  seaweed.  I  tried  it  time  and  again, 
and  time  and  again  it  would  not  work.  I  used  Irish  moss, 
which  I  obtained  from  one  of  the  regular  dealers.  I 
1273  have  commercially  used  tons  of  it.  It  is  a  seaweed. 

Bayer  does  not  mention  any  particular  seaweed. 
He  mentions  “tangin”  but  defines  that  as  a  mucilage. 
“Tangin”  does  not  appear  in  the  dictionary.  Bayer  states 
in  the  specification  of  his  patent  application:  “As  foam  sub¬ 
stance,  different  kinds  of  mucilage  *  *  *  may  be  used.” 

If  I  had  wanted  to  be  very  broad,  I  would  have  used  gum 
arabic  or  gum  tragacanth,  because  the  language  says  “dif¬ 
ferent  kinds  of  mucilage.”  But  I  took  the  preferred  kind. 
Bayer  further  states  in  his  specification:  “For  instance,  the 
mucilage  obtained  from  sea-tang,  the  so-called  tangin,  may 
be  used.”  This  says,  that  mucilage  obtained  from  sea-tang, 
which  the  dictionary  defines  as  any  one  of  a  number  of  sea¬ 
weeds.  The  specification  then  says  that  that  mucilage  ob¬ 


tained  from  any  one  of  a  number  of  seaweeds  is  the  so- 
called  “tangin.”  This  is  the  only  definition  of  “tangin.” 


Baver’s  witness,  Miner,  testified  that  the  word 

v  77 


“tangin”  is 
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only  defined  in  Bayer’s  application  and  nowhere  else. 
“Tangin”  is  not  in  the  English  dictionaries.  Bayer’s  ap¬ 
plication  defines  it  as  a  mucilage  obtained  from  sea-tang, 
and  “sea-tang”  is  defined  in  the  English  Dictionaries  as 
anyone  of  a  number  of  seaweeds.  I  naturally  used  in  my 
experiments,  that  seaweed  which  my  past  experience  lead 
me  to  believe  might  give  a  successful  result.  I  was  not 
trying  to  “trick”  this  specification.  I  was  honestly  trying 
to  get  a  result  out  of  it.  As  I  said  before,  Irish  Moss  is 
what  we  term  “long.”  Japanese  gelatin,  commonly  known 
as  Agar-Agar,  which  is  used  in  making  culture  tubes  for 
bacteria,  one  could  easily  determine,  would  not  be  apt  to 
make  a  foam  unless  it  was  beaten  when  hot.  I  did  not  think 
Agar-Agar  was  the  kind  of  seaweed  to  use  although  one 
might  use  it  under  the  specification.  I  did  not  use  it  be¬ 
cause  I  did  not  think  it  would  be  giving  the  specification 
a  square  deal;  so  I  chose  what  I  thought  was  most  likely 
to  produce  a  foam.  Irish  moss  is  the  commercial  sea- 

1274  weed  product.  Later  on,  I  sent  to  the  Mellon  Insti¬ 
tute  for  a  number  of  other  seaweeds,  and  received 

from  them  a  lot  of  the  European  curiosities.  I  tried  a  num¬ 
ber  of  those  and  they  also  would  not  work.  In  good  faith,  I 
tried  to  carry  out  Bayer’s  specification  but  could  not  do  it. 

Bayer  specified  the  mucilage  obtained  from  sea-tang.  I 
could  have  tried  100  different  kinds  of  mucilages.  Gum 
Arabic  and  gum  tragacanth  are  not  seaweed  mucilages  so 
I  did  not  use  them.  Irish  moss  mucilage  and  mucilage  of 
tragacanth  are  well  known  and  are  used  by  pharmacists.  I 
thought  that  Irish  moss  would  be  better  than  tragacanth 
and  I  chose  it  because  Bayer  specified  a  mucilage  from 
seaweed. 

1275  Jerome  Alexander. 

Jerome  Alexander,  having  been  heretofore  sworn  as  a 
witness  for  the  party  Rice,  resumed  the  stand  for  further 
examination. 

Bv  Mr.  Stebbins: 

I  am  the  Jerome  Alexander  who  has  previously  testified 
in  this  case.  My  general  qualifications  are  set  forth  in  my 
prior  testimony.  During  my  25  years  experience  as  chief 
chemist  in  charge  of  the  manufacture  of  several  allied  cor- 
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porations,  I  had  occasion  to  make  various  kinds  of  muci¬ 
lages  on  a  very  large  scale,  by  the  ton  and  by  the  carload, 
and  to  use  these  mucilages  and  sell  them  for  purposes  for 
which  mucilages  are  generally  used,  which  primarily  are 
as  adhesives,  and  as  sizings. 

i 

Mr.  Stebbins :  ‘  ‘  Dr.  Alexander,  will  you  please  get  ready 
the  apparatus  which  was  prepared  for  the  tests  so  that 
we  can  proceed?” 

(The  witness  left  the  stand  and  arranged  on  the  table 
before  the  Court  certain  apparatus.) 

Mr.  Stebbins:  “Now,  Dr.  Alexander,  first  I  am  going  to 
ask  you  to  repeat  the  tests  you  made  yesterday,  beginning 
with  first  making  what  is  called  a  blank.  That  is,  we  pro¬ 
pose  first  to  mix  the  plaster  of  Paris  or  gypsum  and  water, 
without  any  attempt  to  put  in  the  foam,  to  get  a  measure 
for  comparison,  by  which  we  can  compare  the  results  ob¬ 
tained,  by  trying  to  put  in  the  foams  made  from  the  Irish 
moss.  That  will  give  a  measure  of  anv  increase  in  volume 
or  lightness. 

4 ‘Will  you  please  proceed,  Dr.  Alexander,  to  make  the 
check  blank,  using  plaster  of  Paris  and  water  only,  and 
please  state  as  you  go  along,  so  that  the  reporter  may 
record  it,  exactly  what  you  are  doing  and  what  materials 
vou  are  using.”  ! 

Dr.  Alexander:  “I  have  here,  a  sample  of  plaster  of 
Paris,  given  me  as  mason’s  plaster,  and  said  to  be  made 
bv  the  Higginson  Manufacturing  Company  of  Newburgh, 

n.  y.  ; 

1276  “I  weigh  up  on  this  balanced  scale,  which  is  bal¬ 
anced  to  show  that  it  is  true,  100  grams  of  this  dry 
gypsum  plaster  of  Paris,  or  stucco,  as  made  by  the  Hig¬ 
ginson  Manufacturing  Company  of  Newburgh,  N.  Y. 

“In  the  presence  of  all  counsel,  I  wish  them  to  see  that  I 
have  precisely  100  grams. 

“I  now,  with  this  measuring  cylinder  or  graduate,  will 
measure  off  70  cubic  centimeters  of  ordinary  tap  water 
which  I  secured  outside  in  this  building.  Does  anybody 
wish  to  check  the  accuracy  of  this  measure? 

(There  was  no  response.) 

“Just  in  order  to  make  everything  uniform,  I  propose 
to  use  these  little  beating  bowls  as  the  means  of  mixing  so 
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that  we  will  have  the  same  kind  of  apparatus  for  every 
one  of  these  experiments. 

“I  will  now  put  into  this  little  beehive-shaped  mixing 
bowl,  this  70  cubic  centimeters  of  water. 

“I  now  take  an  ordinary  teaspoon  and  I  pour  the  100 
grams  of  plaster  of  Paris  into  the  water  and  mix  the  two 
together.  This  gives  me  a  uniform  mixture  of  100  grams 
of  plaster  of  Paris  with  70  cubic  centimeters  of  water  and 
I  will  now  pour  this  into  a  glass  to  serve  as  a  check  or 
blank,  scraping  out  all  the  material  that  I  can  scrape  out 
so  that  there  is  practically  no  appreciable  amount  left  in 
the  mixing  bowl. 

“I  will  now  mark  this  ‘Glass  No.  1’.  I  will  put  paper 
labels  on  these  afterwards,  but  temporarily,  I  will  use  this 
wax  pencil  which  marks  on  glass.  No.  1  is  the  check. 

“It  may  be  observed  in  the  course  of  the  making  of  this 

check  that  there  is  a  certain  amount  of  air  bubbles  in  it, 

which  is  onlv  natural  when  vou  mix  things  like  these  to- 

gether,  and  it  will  also  be  observed  that  the  mixture  comes 

up  to  approximately  the  third  ring  of  this  glass.  These 

glasses  were  purchased  at  one  of  the  Five  and  Ten 

1277  Cent  stores  in  this  Citv  and  were  chosen  bv  me  for 

«  * 

the  reason  that  being  all  made  in  the  same  mold  and 
being  substantially  of  the  same  internal  dimensions,  if  there 
be  any  increase  in  volume  in  any  one  experiment  over  the 
volume  shown  by  any  other  experiment,  it  can  be  readily 
observed  by  the  Court  and  by  all  those  present,  because 
if  the  volume  in  any  one  of  the  experiments  is  appreciably 
greater  with  the  same  weights  and  measurements  of  raw 
material,  quite  naturally  when  poured  into  the  glass,  the 
mixed  mass  would  rise  above  the  level  of  the  blank.  That 
is  the  object  of  using  these  glasses  for  the  ready  observa¬ 
tion  of  all  concerned.” 

Mr.  Stebbins:  “The  next  experiment  which  we  will  make 
will  be  using  the  Irish  moss  solution  in  the  process  de¬ 
scribed  in  the  procedure  set  forth  in  the  Bayer  specifica¬ 
tion,  one  of  the  three  procedures  set  forth,  the  one  he 
speaks  of  as  the  best.  Bayer  says,  in  his  specification,  that 
in  most  cases,  it  will  be  best  to  add  a  highly  developed  foam 
in  the  mixing  fluid  which  is  the  water,  and  I  am  going  to 
ask  Dr.  Alexander  to  make  his  foam  adding  it  to  the  water, 
and  then  mixing  the  water  with  the  gypsum,  according  to 
that  procedure.” 
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Mr.  Hansen:  “Your  Honor,  that  is  not  proper  rebuttal. 
The  Danish  witnesses  here  the  other  day,  made  all  of  their 
experiments  with  first  making  foam  in  a  separate  bowl, 
then  they  made  their  slurry,  that  is,  their  gypsum  and  their 
water  mix  in  another  bowl,  and  thev  mixed  those  two  to- 
gether;  any  departure  from  that  experiment  is  certainly 
not  proper  rebuttal.’ ’ 

Mr.  Stebbins:  “It  seems  to  me,  your  Honor,  that  the 
Bayer  specification  says  you  can  do  it  in  three  ways.  They 
tried  mixing  it  in  as  Mr.  Hansen  has  described.;  It  seems 
to  me  that  it  would  be  pertinent  to  show,  following  that 

disclosure  and  using,  as  we  proposed  to  use,  the  exact - ” 

The  Court:  “We  have  limited  this,  this  morning, 
1278  to  rebuttal,  and  that  will  mean  showing  that  the  ex¬ 
periment  as  presented  here  the  other  day  will  not 
work.” 


Mr.  Stebbins:  “Yes,  your  Honor.” 

The  Court:  “Not  something  else.  I  have  left  that  an 
open  question  for  you  for  a  later  time,  if  the  record  re¬ 
veals  that  you  are  entitled  to  go  further.  So  I  will  ask  you 
to  make  it  purely  rebuttal  this  morning.” 

Mr.  Stebbins :  “Very  well,  your  Honor.  As  I  understand, 
it  will  be  decided  later  whether  we  shall  go  on  with  these. 
We  ask  to  keep  that  open,  and  request  to  renew  it.” 

The  Court:  “That  is  open,  and  will  be  until  we  can  all 
know  what  record  has  been  made.” 

1279  Mr.  Stebbins:  “Now,  Dr.  Alexander,  will  you 
please  make  up  a  test  sample,  using  the  gypsum  mix 
and  using  the  Irish  Moss  solution  as  you  have  prepared  it 
by  extraction  from  the  Irish  moss  in  the  usual  way?  In  this 
procedure,  please  follow  that  of  forming  the  foam  and  add¬ 
ing  the  already  formed  foam  to  the  mixture  of  the  gypsum 
to  which  vou  have  added  water.” 

Dr.  Alexander:  “In  order  to  make  a  comparison  between 
such  a  test  as  you  now  demand  and  the  check,  it  becomes 
necessary  to  divide  the  aqueous  materials  which  are  to  be 
mixed  into  the  100  grams  of  gypsum  into  two  parts,  one 
part  of  which  (the  water)  is  to  be  mixed  with  the  100  grams 
of  gypsum;  the  other  part  of  which  (the  foam-making  Irish 
moss  solution)  is  to  be  beaten  up;  and  that  foam  obtained 
from  the  Irish  moss  solution  is  then  to  be  added  to  the 
moistened  plaster.  It  becomes,  therefore,  necessary  to  di¬ 
vide  my  70  cc.  of  aqueous  materials  into  two  sections,  one 
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portion  of  which  is  to  go  into  plaster — that  is  what  I  am 
ordered  to  do — and  the  other  portion  of  which  is  to  be  the 
Irish  moss  mixture  which  is  to  be  beaten  up  to  make  the 
foam.  Since  I  have  70  c.  c.  in  total,  it  seems  to  me  that  the 
proper  thing  to  do  is  to  split  that  50-50,  using  half  of  my 
aqueous  material,  pure  water,  to  mix  with  the  plaster,  and 
the  other  half  to  beat  up  into  the  foam.  I  know  of  no  other 
fair  and  reasonable  proportions  to  use  under  the  circum¬ 
stances;  and  if  anybody  wishes  to  make  any  other  sugges¬ 
tion  before  I  make  the  experiment  I  should  be  very  pleased 
to  hear  it.  I  am  trying  to  be  utterly  impartial  in  this  thing; 
and  since  I  am  commanded  to  divide  my  liquid  into  two 
parts,  what  seems  to  me  the  fair  thing  is  to  divide  it  into 
two  equal  parts.  If  there  be  no  other  suggestion  I  will  pro¬ 
ceed  in  that  way. 

“I  now  weigh  up,  again,  another  100  grams  of  the  same 
plaster  as  used  in  the  blank  or  check.  Here  is  100  grams 
weighed  up. 

1280  “I  now  measure  off  35  c.  c.  of  water,  which  repre¬ 
sents  half  of  the  total  aqueous  material  I  can  use  in 
this  test.  Does  anvbodv  want  to  check  this? 

4 ‘I  put  this  35  c.  c.  into  this  clean  beehive-shaped  mixing 
bowl,  which  is  tlie  same  as  the  other  bowl  I  used. 

“I  now  measure  off  35  cc.  of  an  Irish  moss  solution 
which  has  been  made  in  the  following  manner - ” 

Mr.  Newton:  “We  object  to  that,  your  Honor.  He  ought 
to  make  that  solution  here  before  the  court.  We  do  not 
know  how  he  has  made  it,  or  what  changes  he  has  put  into 
it.  We  came  here  and  did  our  whole  experiment  before  the 
Court.” 

The  Court.  “I  will  sustain  that  objection.” 

Mr.  Stebbins:  “Your  Honor,  Mr.  Phillipson  brought  in 
the  other  day  that  jar  in  which  he  had  already  made  his 
solution.  He  did  not  make  the  solution  here  before  the 
Court;  and  it  would  take  several  hours  to  make  it.” 

The  Court:  “No  objection  was  raised  to  that.” 

Mr.  Stebbins:  “This  has  to  be  heated  and  boiled  to  make 
the  solution.  Obviouslv  we  could  not  do  that  before  the 
Court;  but  the  witness  will  state  how  he  did  it.  It  seems  to 
us  that  we  should  be  entitled  to  have  the  witness  state  how 
he  made  this  solution  yesterday.  It  is  utterly  impossible 
for  us  to  prepare  that  before  the  Court  because  it  would 
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take  from  now  until  this  afternoon  to  get  the  Irish  moss 
extracted  and  get  the  solution  out  of  it.” 

Mr.  Rose:  “If  your  Honor  please,  we  are  doing  just 
what  they  did.  They  came  in  with  the  solution.” 

1281  The  Court:  “I  know;  but  there  was  no  objection 
raised  to  that  the  other  dav  and  there  is  now.” 

Mr.  Rose:  “Your  Honor,  we  objected  to  the  experiment 
as  it  was  being  performed.  We  entered  a  general  objection, 
and  we  passed  it  over  because  we  realized  that  in  order  to 
make  that  solution  they  could  not  possibly  make  it  in  court ; 
and  we  assumed  that  on  their  side  the  solution  was  just 
what  it  purported  to  be.  It  does  not  seem  quite  fair,  when 
the  experiment  on  their  side  was  performed  in  that  way, 
that  we  should  be  held  to  a  higher  standard.  We  have  an 
objection  to  the  experiment  performed.” 

The  Court:  “Yes,  you  perhaps  have  that,  but  you  did  not 
object  to  the  manner  in  which  the  Irish  moss  solution  was 
made.” 

Mr.  Rose:  “We  did  not  require  them  to  make  their  solu¬ 
tion  here  in  court,  because  we  knew  that  it  could  not  be 
done.” 

The  Court:  “You  did  not  raise  any  objection  to  the  use 
of  what  they  had  brought  in  here  as  that  mixture.’ * 

Mr.  Rose:  “No.”  ! 

The  Court:  “Now  I  have  such  an  objection  before  me.” 

Mr.  Stebbins:  “Your  Honor,  we  can  make  that  solution 
here;  but  it  will  require  boiling,  and  will  take  some  hours  to 
make  it.  It  seems  to  be  an  utterly  impossible  thing  to  do ; 
and  I  do  not  see  any  objection  to  the  witness  stating  how  he 
made  this  solution  which  he  is  going  to  use.  Within  the 
limits  of  time  it  is  the  only  way  it  can  be  done.” 

1282  Mr.  Rose:  “If  your  Honor  please,  we  are  per¬ 
fectly  willing  to  make  this  solution  in  court — that  is, 

when  the  case  is  taken  up  again.  We  are  perfectly  willing 
to  make  everything  in  the  court  room.” 

The  Court:  “Of  course  that  cannot  be  done  this  morn¬ 
ing.” 

The  Court :  “I  think  perhaps  I  should  allow  the  witness 
to  tell  what  he  got  there,  how  he  made  it  or  how  it  was  made, 
and  see  what  that  leads  to.  ’  ’ 

Mr.  Stebbins:  “Will  you  please  proceed,  Dr.  Alex¬ 
ander?” 
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Dr.  Alexander:  ‘ 4 This  bottle  of  Irish  moss  solution  con¬ 
tains  a  solution  of  Irish  moss  which  was  made  up  as  fol¬ 
lows  : 

“In  the  first  place,  in  order  to  arrive  at  how  much  Irish 
moss  should  be  used,  Dr.  Fuller  and  mvself  made  an  analv- 
sis  of  the  sample  of  Irish  moss  solution  brought  into  court 
by  Mr.  Phillipson.  A  portion  of  that  was  given  to  us ;  and  we 
found  out  that  Mr.  Phillipson  had  approximately  2.3%  of 
Irish  moss  in  solution — approximately.  So  we  chose  those 
same  proportions,  to  be  as  close  to  him  as  possible.  There¬ 
fore,  this  solution  was  made  up  by  the  use  of  23  grams  of 
Mr.  Phillipson ’s  own  Irish  moss  sample.  We  did  not  take 
any  other  Irish  moss  samples;  since  he  gave  us  his  sample, 
we  used  that — to  1,000  grams  or  cubic  centimenters  of 
water. 

“The  Irish  moss  was  placed  in  the  cold  water,  and  the 
mixture  soaked  for  a  time  and  heated  until  the  moss  was 
substantially  well  dissolved.  That  having  been  done,  it  was 
strained  through  a  strainer  and  collected  into  this  bottle. 

“In  order  to  prevent  this  solution  from  becoming  de¬ 
composed  by  the  action  of  moulds  or  bacteria,  we  placed 
in  it  a  small  quantity  of  phenol  or  carbolic  acid,  which  is 
an  antiseptic  commonly  used  in  cases  of  this  kind. 
1283  That  is  precisely  how  this  thing  was  done;  and  I 
should  say  that  if  I  wanted  to  make  that  in  court,  de¬ 
pending  upon  my  success  with  the  means  of  heat  here  avail¬ 
able,  it  would  probably  take  several  hours,  possibly  as  much 
as  three  hours  to  do  it.” 

Mr.  Stebbins:  “Now  will  you  please  proceed  to  make  the 
foam  from  this  solution  of  Irish  moss  that  you  have  pro¬ 
duced?'  ’ 

Dr.  Alexander:  “Coming  back  to  the  experiment  No.  2 
which  I  began  to  describe,  I  have  here  the  35  c.  c.  of  water; 
and  I  will  now  measure  off  in  this  chemical  graduate  35  c.  c. 
of  this  2.3  per  cent  of  Dr.  Phillipson ’s  Irish  moss  made  into 
solution.” 

Mr.  Hansen:  “Your  Honor,  I  object  to  that.  That  is  not 
rebuttal.  He  just  testified  that  he  used  phenol  in  this  solu¬ 
tion  here.  The  Danish  witnesses  testified  that  thev  did  not 
use  any  phenol.  This  is  an  entirely  new  chemical  that  has 
been  interjected  into  this  solution,  and  it  was  not  used  by 
the  Danish  witnesses.  I  am  merely  interposing  this  objec- 
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tion  in  order  to  save  time  and  confine  this  case  to  proper  re¬ 
buttal.” 

Mr.  Stebbins:  “I  can  ask  another  question  of  Dr.  Alex¬ 
ander — that  the  amount  of  carbolic  acid  added  was  simply 
as  a  preservative,  and  so  small  as  not  to  have  any  substan¬ 
tial  effect  upon  the  solution,  and  that  the  only  reason  for 
putting  it  in  is  to  keep  this  solution  from  fermenting,  which 
it  would  otherwise  do  from  standing,  and  also  that  that  is  a 
common  thing  to  do  when  you  want  solutions  to  be  pre¬ 
served  and  kept.” 

The’  Court:  “The  question  is  whether  that  was  done  yes¬ 
terday — whether  that  was  the  kind  of  solution  that  was 
used  here  vesterdav.  I  do  not  know  what  effect 

*  v 

1284  phenol  would  have  on  that  solution.” 

Mr.  Stebbins:  “Dr.  Alexander,  what  can  you  state 
as  to  the  amount  of,  and  what  if  any  effect  phenol  has,  from 
your  knowledge  of  this  art?” 

Dr.  Alexander:  “We  have  always  used  either  phenol  or 
its  higher  homologue,  mixed  cresols,  as  antiseptics  in  solu¬ 
tions  of  this  kind.  They  have  no  effect  whatsoever  on  the 
practical  working  properties — none  whatsoever.  The  only 
thing  is  that  by  their  presence  in  very  small  amounts,  mere 
fractions  of  a  percent,  they  inhibit  the  growth  of  bacteria 
and/or  moulds  which  would  alter  the  physical  and  chemical 
nature  of  the  solution.  The  phenol  was  not  added  for  any 
other  purpose  than  the  purpose  of  a  preservative 
has  absolutely  no  practical  working  effect  on  the 
these  experiments,  which  would  proceed  the  same  in  the 
presence  of  this  minute  quantity  of  phenol  as  they  would  in 
its  absence.  I  know  that  from  many  years’  experience  in 
having  phenol  used  in  preserving  mucilages.” 

The  Court:  “What  was  the  object  in  wishing  to  preserve 
the  solution?” 

Dr.  Alexander:  “Why,  because  very  frequently,  espe¬ 
cially  in  warm  weather  and  in  warm  rooms,  things  like  this 
suffer  bacterial  attack  with  surprising  rapidity;  and  bac¬ 
terial  attack  will  alter  the  whole  physical  and  chemical 
nature  of  the  material.  The  phenol  neither  alters  the  chemi¬ 
cal  nor  the  physical  nature  of  the  materials,  but  simply 
keeps  it  in  status  quo,  just  as  though  you  put  it  jn  an  ice 
box.” 

The  Court:  “Is  that  necessary  to  save  it  for  a  period  less 
than  one  day’s  time?” 


e;  and  it 
course  of 
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Dr.  Alexander :  “It  may  be.  It  is  just  like  with  milk ;  you 
can  never  tell  how  these  things  become  infected  with 

1285  bacteria  or  molds.  By  putting  the  phenol  in,  you  ut¬ 
terly  preclude  that,  and  keep  the  sample  unchanged. 

That  was  the  only  object  of  putting  in  the  phenol — to  pre¬ 
vent  change ;  not  to  make  change.  ’  ’ 

The  Court:  “It  seems  to  me  it  would  be  so  easy  to  follow 
the  experiment  as  given  without  that  variation  that  I  doubt 
whether  we  should  have  anything  else  in  this  regard.” 

Mr.  Rose:  “In  the  experiment  that  was  made  the  other 
day  by  the  Danes  no  proportions  were  given — nothing. 
What  we  saw  was  a  picture  that  was  performed  here  before 
our  eves.  We  did  not  know  how  much  thev  used  of  this,  or 
how  much  of  that.  We  knew  certain  particles  were  used, 
and  thev  did  state  the  elements.  Thev  did  include  caustic 

•*  m/ 

soda,  whicli  is  not  in  Bayer’s  specification  at  all.  We  do 
not  know  why  they  added  caustic  soda.  My  point  is  that 
I  do  not  think  your  Honor  should  hold  us,  in  our  rebuttal 
experiment,  to  just  what  the  Danes  used,  unless  you  are 
going  to  decide  immediately  that  caustic  soda  was  a  proper 
thing  for  them  to  use.  Thev  went  right  outside  the  dis- 
closure  in  the  patent,  and  put  in  that  substance;  and  in 
every  experiment  they  have  got  in  this  case  they  used 
caustic  soda  in  the  preparation  of  their  Irish  moss  solu¬ 
tion;  and  then  in  the  experiments  that  were  put  in  evidence 
in  the  Patent  Office  proceeding  they  added  certain  other 
things  that  are  not  in  Bayer’s  specifications.  Now  they 
come  into  this  court  and  make  their  experiment  without 
stating  any  proportions.  They  do  state  the  elements  that 
went  into  it ;  but  I  do  not  understand  that  we  would  have  to 
come  in  and  take  the  same  elements  that  they  put  in  it,  if 
the  elements  which  they  used  were  not  included  within  the 
specification  of  Bayer’s  patent  application.” 

The  Court:  “You  do  this  morning,  because  this  is 
rebuttal.” 

1286  Mr.  Rose:  “If  your  Honor  please,  I  understand 
that  we  have  some  of  the  Danes’  solution  that  thev 

gave  us  the  other  dav.  We  do  not  know  what  is  in  it.  Thev 
brought  their  solution  into  court  in  the  manner  in  which  we 
brought  ours  in.  It  may  have  been  doctored  up  as  far  as 
that  is  concerned  although  I  do  not  believe  they  would  do 
it.  I  am  just  speaking  of  the  situation  as  it  exists.  As  far 
as  I  am  concerned,  I  think  I  am  willing  to  conclude  our 
experiment  by  using  the  Danes’  solution.” 
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Mr.  Stebbins:  “Dr.  Alexander,  in  order  to  avoid  this 
controversy,  I  wish  you  would  please  proceed  with  the 
experiment  on  which  you  started,  using  the  solution  which 
was  produced  here  the  other  day  by  Mr.  Phillipson.” 

Mr.  Rose:  “If  your  Honor  please,  just  so  that  we  may 
preserve  our  rights  in  using  this  solution,  because  our  own 
was  objected  to,  we  do  not  know  the  contents  of  it,  having 
received  it  from  the  other  side ;  and  as  it  is  a  solution  which 
contains  caustic  soda  we  do  not  wish  to  be  understood  as 
agreeing  that  such  a  substance  as  caustic  soda  is  within 
the  specification  of  Bayer’s  patent  application.  We  are 
doing  this  in  rebuttal  under  your  Honor’s  ruling,  and  with 
reservation  of  our  rights.” 

Mr.  Stebbins:  “We  are  doing  this,  your  Honor,  to  show 
what  a  man  following  the  instructions  of  the  specification 
of  Bayer’s  patent  application  would  get.  The  fact  that  Mr. 
Phillipson,  who  in  the  Canadian  proceeding  on  the  process 
in  issue,  stated  that  he  had  carried  on  over  a  thousand  ex¬ 
periments,  as  a  result  of  some  knowledge  gained  in  that 
way,  gets  certain  results,  certainly  does  not  show  that  a 
man  following  the  disclosure  of  Bayer’s  patent  application, 
and  that  only,  without  previous  knowledge  from  Mr. 
1287  Bayer,  v^ould  get  such  results.  We  are  proceeding 
with  Dr.  Alexander  on  the  basis  of  Bayer’s  patent 
application,  or  what  a  man  would  get  following  it.  We  are, 
however,  using  in  this  experiment  Bayer’s  own  witnesses’ 
foam  solution.  Another  thing  I  am  going  to  ask  Dr.  Alex¬ 
ander  after  this  is  through,  is  whether  he  w^ould  consider 
the  solution  that  Mr.  Phillipson  used  as  one  which  was 
described  in  Bayer’s  patent  application  itself.  Our  posi¬ 
tion  there  is  that  by  putting  in  the  caustic  soda  they  have 
departed  completely  from  any  disclosure  of  Bayer’s  pat¬ 
ent  application.  Now,  will  you  please  proceed,  Dr. 
Alexander,” 

Dr.  Alexander:  “Taking  up  once  more  experiment  No.  2 
as  directed  by  counsel  and  by  the  Court,  I  will  modify  the 
experiment  in  the  following  way: 

“I  still  have  here  the  100  grams  of  gypsum,  weighed  out. 
I  have  in  this  little  green  beehive-shaped  bowl  the  35  c.  c. 
of  v’ater.  I  have  here  in  this  jar  the  solution  used  by  Dr. 
Phillipson  and  Mr.  Meyer  in  an  experiment  which  they 
made  in  court  yesterday.  This  solution  vTas  given  to  me. 
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“I  now  measure  off  into  this  measuring  cylinder  35  c.  c. 
of  Mr.  Phillipson’s  solution,  which  apparently  contains  2.3 
per  cent,  approximately,  of  Irish  moss,  and  according  to 
Mr.  Phillipson’s  own  testimony,  an  amount  of  caustic  soda 
which  he  describes  a‘s  indefinite.  It  shows  a  very  strong 
alkaline  reaction.  35  cubic  centimeters:  Does  anybody 
here  wish  to  check  this  measurement? 

44 1  now  put  this  35  c.  c.  of  Dr.  Phillipson’s  solution  of 
Irish  moss,  caustic  soda  and  water,  and  whatever  else  he 
may  have  put  in,  if  anything,  into  this  separate  beehive¬ 
shaped  bowl.  In  order  that  this  thing  may  be  done  as  near 
like  their  experiment  as  possible,  I  would  ask  somebody  to 
cooperate  with  me,  to  beat  this  foam  while  I  mix  the 
plaster,  or  vice  versa,  because  I  cannot  do  the  two  things  at 
once.  ’  ’ 

1288  The  Court:  44 You  can  just  call  for  a  helper.” 

Dr.  Alexander:  44Dr.  Fuller,  will  you  be  good 
enough,  to  do  this?” 

(Dr.  Fuller  thereupon  commenced  to  beat  up,  with  an 
egg  beater,  the  liquid  in  the  green  bowl.) 

Dr.  Alexander:  4 4 The  foam  having  been  formed  bv  mv 
cooperator  in  this  experiment,  Dr.  Fuller,  with  the  35  c.  c. 
of  Dr.  Phillipson’s  Irish  moss  solution - ” 

Mr.  Newton:  “That  is  not  beaten  at  all.” 

Dr.  Alexander:  4 4 Pardon  me;  as  long  as  there  seems  to 
be  some  question  on  the  part  of  counsel  for  Bayer  that  it  is 
not  beaten  enough,  I  should  like  some  more  beating.  I 
want  this  specimen  to  be  beaten  to  the  satisfaction  of  op¬ 
posing  counsel  and  the  Court.  I  refuse  to  use  it  unless  they 
are  satisfied  that  it  is  thoroughly  beaten.  Judge  Newton, 
as  soon  as  you  consider  that  thoroughly  beaten,  tell  me,  and 
I  will  proceed.  I  will  not  proceed  until  then.” 

(After  a  pause:)  44Is  this  satisfactory,  Judge  Newton? 
I  am  not  going  to  have  my  experiments  questioned.  I  want 
vou  to  sav  anvthing  that  vou  have  got  to  sav  now.” 

Mr.  Newton:  “There  does  not  seem  to  be  as  much  foam 
there  as  Mr.  Jacobson  had.  Probably  Mr.  Jacobson  can 
tell  vou  about  making  that  foam.” 

Dr.  Alexander:  “I  am  perfectly  satisfied  to  have  Mr. 
Jacobsen  make  the  foam.  Mr.  Jacobson,  will  you  please 
make  the  foam*?” 
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Mr.  Jacobsen:  ‘‘All  right;  but  it  is  not  foam  enough, 
perhaps,  for  this  weight  of  gypsum.  You  can  take 
more.  ’ ’ 

1289  Dr.  Alexander:  “Will  you  please;  make  the 
foam?” 

Mr.  Jacobsen:  “It  is  all  right.’ ’ 

Dr.  Alexander:  “The  foam  is  all  right?” 

Mr.  Jacobsen:  “Yes;  but  you  should  not  take  so  much 
gypsum  for  this  foam — only  the  half  part  of  it.” 

Mr.  Newton:  “Do  not  bother  about  that.” 

Mr.  Jacobsen:  “All  right;  the  foam  is  all  right.” 

Dr.  Alexander:  “All  right;  the  foam  being  pronounced 
all  right  by  the  experts  of  Bayer - ” 

Mr.  Stebbins:  “All  right;  will  you  proceed,  Dr.  Alexan¬ 
der?” 

Dr.  Alexander  (to  Mr.  Fuller):  “Please  keep  stirring 
that  up  a  little  bit.” 

“I  now  add  100  grams  of  gypsum  to  the  35  c.  c.  of  water, 
mix  the  two  together,  and  ask  my  assistant  to  pour  in  the 
foam.  Get  a  spoon  and  scrape  that  out,  please.  Get  all 
the  foam  out  of  it — every  bit.” 

Mr.  Phillipson:  “That  is  stirred  enough.” 

Dr.  Alexander:  “No;  pardon  me;  there  are  still  lumps 
in  this.  You  have  got  to  stir  this  until  you  get  it  free  from 
lumps,  so  it  is  a  homogeneous  mass. 

“This  being  a  homogeneous  mixture  now,  after  about, 
possibly  a  half  minute’s  stirring,  I  pour  it  into  one 

1290  of  these  other  glasses,  the  same  type  as  used  in. the 
blank,  choosing  the  glass  at  random  from  a  number 

of  glasses,  and  scrape  out  all  I  can,  just  as  I  did  in  the  blank 
experiment,  glass  No.  1.  I  show  this  mixing  bowl  here  so 
that  vou  can  all  see  that  substantially  everything  that  will 
come  out  has  been  scraped  out  and  put  into  this  glass, 
which  I  am  going  to  mark  No.  2.  I  now  mark  this  glass 
No.  2.  j 

Mr.  Stebbins : 

Q.  “Now,  Dr.  Alexander,  you  have  placed  your  blank  in 
glass  No.  1,  and  the  mixture  using  Mr.  Phillipson ’s  solution 
in  glass  No.  2.  What  can  you  say  as  to  any  material  in¬ 
crease  in  volume;  or  will  you  please  compare  the  two  sam¬ 
ples?”  A.  “I  think  I  should  like  to  wait  until  this  sample 
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sets  like  the  first  sample  has  set,  so  that  we  may  have  a  fair 
comparison.  ’  * 

Q.  “Dr.  Alexander,  the  question  will  probably  be  raised 
as  to  possible  differences  in  your  procedure  and  that  of 
Mr.  Phillipson  the  other  day.  I  will  ask  you  to  follow  in 
this  what  you  understand  to  be  the  teaching-  of  the  patent. 
Did  you  do  so?”  A.  “Yes;  this  is  one  of  the  teachings  of 
the  patent  (the  specifications  of  Bayer’s  patent  applica¬ 
tion.)” 

Q.  “You  mean  so  far  as  the  mixing  is  concerned1?”  A. 
“So  far  as  the  mixing  is  concerned.” 

Q.  “Do  you  regard  it  as  the  teaching  of  Bayer’s  patent 
application  so  far  as  the  preparation  of  Irish  moss  solution 
is  concerned?”  A.  “I  do  not.” 

Q.  “Mr.  Phillipson  testified  that  in  making  up  this  Irish 
moss  solution  which  he  used  and  which  you  have  used,  he 
heated  up  the  Irish  moss  with  a  solution  containing  caustic 
soda.  Do  you  find  in  the  Bayer  United  States  application 

anv  disclosure  which  would  teach  vou  first  to  select  an  Irish 

*  » 

moss,  and,  second,  if  it  was  selected,  to  treat  it  with  caustic 

soda  as  Mr.  Phillipson  has  testified?”  A.  “Well, 

1291  tlie  disclosure  makes  mention  of  ‘seatang’,  and  that 

means  anv  one  of  a  number  of  seaweeds.” 

* 

Q.  “I  hand  you  Bayer’s  disclosure,  if  you  would  like  to 

see  it.”  A.  “Under  that  I  would  have  selected  Irish  moss 

as  being  a  kind  of  seaweed  that  would  be  the  one  commer- 

daily  available,  and  the  one  having  properties  which,  from 

my  past  experience  with  it,  would  lead  me  to  believe  that  it 

was  a  verv  favorable  seaweed  for  this  kind  of  work.” 

* 

Q.  “Would  that  disclosure,  when  it  speaks  of  ‘tangin’ 
specify  Irish  moss,  to  your  mind?”  A.  “I  do  not  know 
anything  about  the  word  ‘tangin’.” 

Mr.  Hansen:  “Your  Honor,  I  object  to  these  questions. 
This  is  not  rebuttal,  and  this  witness  has  testified  to  the 
same  effect  here  in  June.  The  same  questions  were  asked 
him  about  what  is  seatang,  and  what  is  tangin.” 

The  Court:  “The  objection  is  sustained.” 

Mr.  Stebbins:  “I  will  ask  Dr.  Alexander  if  he  finds  in 
the  Baver  disclosure  anv  teaching  as  to  the  using  of  the 
Irish  moss,  and  if  so,  any  teaching  as  to  the  use  of  soda,  in 
making  up  a  solution?” 

Mr.  Newton :  “We  object  to  the  question,  your  Honor.” 

The  Court:  “The  objection  is  sustained.” 
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Mr.  Newton:  “This  is  not  rebuttal  testimony  of  what  we 
did  the  other  day.” 

The  Court:  “I  sustain  the  objection.” 

1292  Mr.  Rose:  “Your  Honor  will  note  us  an  exception 
to  it?” 

The  Court:  “You  may  have  the  exception.  That  is  not 
closing  the  door  to  you.  It  is  closing  the  door  for  the  pres¬ 
ent.  We  are  talking  about  this  experiment  now.” 

Mr.  Stebbins :  “Mr.  Phillipson  stated  that  he  used  caustic 
soda  in  extracting  his  Irish  moss.  It  seems  to  me  that  it  is 
strictly  rebuttal  for  us  to  show  that  making  the  solution  in 
that  way  is  not  within  the  disclosure  of  the  patent.” 

The  Court:  “We  are  not  rebutting  his  testimonv  wholly 
this  morning.  We  are  rebutting  the  experiment  that  he 
made.” 

Mr.  Stebbins:  “Then,  your  Honor,  as  I  understand,  that 
testimony  which  we  would  put  in  to  rebut  his  testimony  as 
to  whether  or  not  the  use  of  caustic  soda  was  proper  is  to 
be  taken  up  at  a  later  date?” 

The  Court:  “That  will  be  a  question  for  a  later  time. 
This  morning  we  are  dealing  entirely  with  this  experiment 
because  I  want  to  take  another  witness  on  and  get  through 
with  him,  and  I  promised  Mr.  Hansen  that  we  would  try  to 
do  that.”  ! 

Mr.  Stebbins:  “Probably  the  question  would  naturally 
be  raised  as  to  possible  difference  in  procedure.  Now  I 
am  going  to  ask  Dr.  Alexander  what  his  observation  was  in 
watching  Mr.  Phillipson  carry  on  his  experiment  yester¬ 
day  in  court,  and  if  there  were  any  special  precautions 
which  Dr.  Phillipson  used  in  conducting  his  experiment 
and  which  are  not  disclosed  in  Bayer’s  patent  application.” 

Q.  “Dr.  Alexander,  will  you  please  state  what  you  ob¬ 
served  as  to  Mr.  Phillipson ’s  experiment,  and  any 

1293  precautions  that  you  might  have  observed  which  you 
do  not  find  disclosed  in  the  Bayer  application?”  A. 

“In  the  first  place,  one  thing  I  observed  was  the  fact  that 
they  must  have  used  some  special  kind  of  plaster,  because 
ordinary  plaster  of  this  kind  will  have  its  initial  set  in  the 
neighborhood  of  ten  minutes,  whereas  the  material  they 
used  set  up  with  extreme  rapidity,  more  on  the  order  of  a 
plaster  used  for  dental  purposes — meaning  by  that  the 
kind  of  plaster  that  dentists  use  to  take  impressions  of  a 
person’s  mouth.  Of  course,  you  cannot  keep  a  person  with 


1114 


ERIK  C.  BAYER  VS.  JOHN  A.  RICE  ET  AL. 


his  mouth  full  of  plaster  for  ten  minutes,  and  they  have 
developed  plasters  which  set  with  surprising  rapidity.  This 
experiment  which  was  performed  right  here  was  done 
quicklv  and  hastily. 

i  a* 

Q.  4 4 You  are  referring  now  to  which  one?”  A.  “To  the 
experiment  made  by  Dr.  Phillipson  in  collaboration  with — * 
I  believe  it  was  Mr.  Meyer,  was  it  not,  who  helped  him? 
Yes.  Mr.  Phillipson  began  by  measuring  up  some  solu¬ 
tions,  and  I  commented  to  counsel  that  he  was  measuring. 
He  put  down  the  measuring  glass  and  said,  ‘I  won’t  use  the 
measuring  glass’.  Thereupon  he  put  aside  the  measuring 
glass  with  the  measured  quantity  of  material  in  it,  and 
took  another  vessel,  but  poured  into  that  vessel  substan¬ 
tially  the  same  amount  as  he  had  poured  into  the  measur¬ 
ing  glass.  Then,  while  Mr.  Phillipson  was  beating  up  a 
foam,  Mr.  Meyer  was  huddled  over  a  little  pot,  mixing 
plaster  and  water  together  in  a  very  tense  and  quick  man¬ 
ner.  Somebody — either  Dr.  Phillipson  or  Mr.  Meyer  or 
one  of  that  group — said,  ‘Too  much  water;  too  much 
water’;  whereupon  Mr.  Meyer  threw  out  some  of  the  water 
that  he  had  there  and  put  in  some  more  plaster.  He  stirred 
that  up  for  a  certain  time,  and  meanwhile  Mr.  Phillipson 
was  beating  the  foam. 

“Then  some  one  of  them — I  am  not  certain  which,  because 
I  was  behind  them,  and  I  could  not  see  just  which  one 
1294  spoke — said,  ‘AH  right;  now;  now’.  When  he  said 
that,  Mr.  Phillipson  slid  off  some  foam  on  to  the 
wet  plaster  slurry,  which  by  that  time  had  apparently 
reached  the  consistency  that  they  were  watching  for,  but 
which  I  could  not  observe,  because  thev  were  huddled  over 
it.  I  could  not  see,  I  mean,  the  details. 

“You  see,  the  situation  was  this — Mr.  Meyer  was  leaning 
over  the  vessel  like  this  (indicating),  stirring  up  the  plaster 
and  water.  Alongside  of  him  was  Mr.  Phillipson.  Counsel 
were  grouped  around,  and  I  was  back  a  little  bit,  and  all 
I  could  do  was  to  look  over  the  top.  I  could  not  see  every 
detail.  However,  hearing  that  expression,  I  leaned  to  one 
side,  and  the  mixture  of  the  foam  into  the  wet  slurry  was 
made  in  a  very  peculiar  manner — in  the  manner  known  to 
cooks  as  ‘folding  in.’  That  foam  was  not  stirred  in;  it  was 
folded  in.  ‘Folded  in’  is  a  term  used  in  cookbooks.  When 
a  woman  wants  to  make  a  light  cake,  she  beats  up  the  white 
of  eggs  into  a  froth.  If  you  put  that  froth  into  a  cake,  the 
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instructions  in  the  cook  books  say  to  fold  it  in. ;  It  has  got 
to  be  done  with  manual  dexterity.  It  is  not  beaten  in,  the 
way  you  would  beat  it  in  with  a  machine  in  making  cement 
or  concrete  with  anv  kind  of  a  cement-mixer. 

“This  thing  was  done  with  what,  in  my  opinion,  reflects 
the  long  experience  of  these  gentlemen.  Mr.  Phillipson,  I 
understand,  has  had  ten  years  of  it  and  made  thousands 
of  experiments  ten  years  ago.  That  is  what  I  saw  when 
Dr.  Phillipson  and  Mr.  Meyer  made  their  experiment  in 
court  yesterday. 

“I  do  not  know  what  proportions  of  water  and  plaster 
they  used.  I  do  not  think  thev  know.  I  do  not  know  what 
kind  of  plaster  they  used.  Dr.  Jacobsen  just  remarked, 
right  here  now,  something  regarding  the  fact  that  this 
plaster  was  going  to  work  differently  than  theirs.  He  just 
said  it  here,  and  counsel  for  Bayer  pulled  him  away  and 
said  ‘Keep  quiet.’  Judge  Newton  pulled  him  away  and 
told  him  to  keep  quiet.” 

1295  Q.  “Dr.  Alexander,  have  these  samples 
so  that  you  can  make  a  comparison  now?” 
second  sample  has  not  set  yet,  the  reason  being  a  two-fold 
one.  In  the  first  place,  the  Irish  moss  acts  as  a  retarder 
to  the  set  of  plaster,  like  most  colloidal  substances  do. 
Furthermore,  generally  the  presence  of  alkali  still  further 
retards  the  set  of  plaster.  For  that  reason  my  check,  which 
contained  nothing  of  that  kind,  has  set  quicker  than  the  test 
No.  2;  but  an  examination  of  the  glasses  now  shows  that 
there  is  no  substantial  difference  between  them — no  dif¬ 
ference  that  I  would  call  a  substantial  difference.  I  judge 
that  by  looking  not  merely  at  the  outside  of  the  glasses, 
because  the  second  one  being  still  liquid  and  having  been 
handled,  some  of  the  still-liquid  solution  has  splashed  up 
around  the  glass,  but  by  looking  down  in  the  glasses  you 
can  see  that  the  difference  is  a  very  slight  difference;  not 
the  difference  that  would  be  calculated  to  stand  for  a  com¬ 
mercial  difference.” 


set  enough 
A.  “This 


Mr.  Stebbins:  “Your  Honor,  as  I  understand,  the  testi¬ 
mony  this  morning  is  going  to  be  limited  strictly  to  the  ex¬ 
periment  in  carrying  out  practically  a  duplicate  of  the  one 
which  Mr.  Phillipson  performed  the  other  day.  I  should 
like  at  a  later  time  to  have  this  witness  testify  as  to  the 
fact  that  the  use  of  the  caustic  soda  was  not  within  the  dis¬ 
closure  of  the  patent,  but  I  understand  your  Honor  does  not 
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want  that  this  morning.  For  that  reason  I  am  not  going 
to  call  Dr.  Fuller  this  morning  because  so  far  as  the  ex¬ 
periment  performed  here  is  concerned,  it  is  done.” 

The  Court:  “It  is  my  opinion  that  general  rebuttal  will 
be  in  order  at  a  later  time.” 

1296  Cross-examination. 

Bv  Mr.  Newton: 

From  an  inspection  and  comparison  of  glasses  Nos.  1  and 
2,  the  results  of  the  experiment  which  I  have  just  per¬ 
formed,  I  will  say  that  there  is  not  a  material  increase  in 
volume  shown,  whereas  in  making  cellular  concrete  under 
the  precise  disclosure  of  the  Rice  application,  I  got  a  very 
marked  and  material  increase  in  volume  in  everv  single, 

v  C?  7 

solitary  experiment  which  I  made. 

The  glasses,  Nos.  1  and  2,  with  their  contents,  which  are 
the  result  of  the  experiment  performed  by  the  witness  in 
court,  are  offered  in  evidence  as  Rice’s  Exhibits  A-l  and 
A-2  respectively. 

Q.  “Can  you  tell  the  Court  any  way  in  which  Mr.  Phillip- 
son  departed  from  the  Bayer  specifications?”  A.  “Well,  in 
the  first  place,  as  far  as  I  saw  the  experiment,  they  used 
a  certain  special  plaster  the  nature  of  which  I  do  not  know, 
but  which  was  different,  apparently,  in  its  speed  of  set  from 
this  plaster.  They  mixed  it  up  to  produce  a  quality  of 
batter  or  slurry  which,  to  their  experienced  eye,  seemed 
right.  When  their  slurry  reached  a  condition  of  concen¬ 
tration  and/or  age  which  was  agreeable  to  them,  word  was 
passed  from  one  to  the  other,  and  the  foam  was  then  folded 
in.  There  is  no  inkling  or  description  in  the  Bayer  applica¬ 
tion  as  to  anv  of  these  details.  Neither  is  there  anv  men- 
tion  in  the  Bayer  application  as  to  the  use  of  caustic  soda 
in  boiling  up  a  solution  of  Irish  moss.” 

Bayer,  in  his  patent  application,  could  have  specified  indi¬ 
vidual  cases  as  Rice  did  in  his  patent  application.  Bayer 
should  have  specified  that  to  make  a  certain  workable  con¬ 
crete  it  takes  the  following:  so  much  of  a  certain  kind  of 
plaster,  so  much  of  a  certain  kind  of  Irish  moss,  treat  the 
Irish  moss  this  way,  beat  up  your  foam  this  way,  make  the 
addition  that  way.  He  could  have  specified  for  at  least  one 
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individual  case.  Rice  so  specified  in  his  patent  ap- 

1297  plication.  Rice,  in  his  patent  application  gives  one 
set  of  proportions  which,  when  strictly  followed, 

gives  you  a  commercial  product.  When  one  follows  Rice’s 
patent  specification  he  can  make  the  product  and  see  what 
it  is.  Rice  gives  a  definite  example  to  show  how  to  produce 
one  of  his  products. 

Rice  states,  in  his  patent  application,  as.  follows:  “The 
gas  bubbles  are  preferably  produced  by  whipping  a  gelatin 
mixture  of  preferably  the  following  proportions:  One  per 
cent  glue,  98-4/5  per  cent  water,  one-fifth  of  one  per  cent 
of  formalin,  containing  40  per  cent  formaldehyde.  Before 
whipping,  this  mixture  is  allowed  to  age  for  24  hours  or 
longer,  and  then  it  is  whipped  into  a  stiff  foam  or  lather 
which  will  remain  stable  for  a  considerable  length  of  time. 
This  foam  is  mixed  in  suitable  proportions  with  the  cement 
mixture  or  with  a  powdered  cement  material,  which  process 
results  in  the  gas  bubbles  or  foam  being  thoroughly  and 
more  or  less  homogeneously  incorporated  in  the  same  mix¬ 
ture.” 

If  you  use  such  a  foam  as  Rice  specifies  and  mix  it  with 
cement,  as  I  did  last  June,  the  results  of  which  experiments 
have  alreadv  been  introduced  in  evidence  in  this  case,  you 

V  7  w 

get  a  concrete  or  plaster  block  which  is  very  much  lighter 
than  the  check. 

When  I  stated  in  my  direct  examination  that  Mr.  Phillip- 
son  and  Mr.  Meyer  used  dental  plaster  in  making  their  ex¬ 
periment  in  court,  I  did  not  make  an  insinuation,  I  stated 
a  fact  that,  whereas  their  material  set  with  extreme  rapid¬ 
ity,  and  whereas  they  immediately  broke  it  and  handed  a 
piece  of  it  to  the  Judge,  I  doubt  whether  my  sample  is  set 
even  now,  and  my  sample  was  made  with  the  very  same 
Irish  moss  solution  and  the  same  water  they  used,  and  the 
only  thing  that  was  different  so  far  as  1  know,  was  pos¬ 
sibly  the  proportions,  because  they  did  not  state  any  pro¬ 
portions,  and  also  the  fact  that  I  used  a  different  plaster. 

It  is  not  true  that  my  sample,  Rice’s  Exhibit  A-2,  which 
I  just  made  in  court,  has  not  set  as  yet  because  I  used  too 
much  water,  because  my  other  sample,  the  check  blank, 
Rice’s  Exhibit  A-l,  set  within  ten  minutes,  and  I  used  the 
same  amount  of  water  in  making  it. 

1298  I  have  not  made  any  attempt  to  deceive  or  defraud 
anybody.  I  tried  honestly  to  make  the  experiment 

work.  I  used  in  my  experiment  the  very  foam  solution  Mr. 
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Phillipson  used.  I  used  the  same  water  he  used.  The  only 
thing  I  could  not  use  was  his  plaster,  because  I  had  none 
of  it,  and  I  got  the  best  plaster  I  could  get,  which  is  the 
ordinary  plaster  used. 

I  do  not  think  a  commercial  expert  could  take  Bayer’s 
patent  application  and  operate  it  successfully  unless  he 
first  conducted  a  large  amount  of  experimentation,  or  un¬ 
less  he  was  told  the  secret  by  Bayer. 

Redirect  examination. 

Bv  Mr.  Stebbins: 

Q.  “Mr.  Alexander,  do  you  know  the  effect  of  using 
caustic  soda  upon  solutions  of  Irish  moss,  by  experiment 
or  otherwise?”  A.  “I  do.” 

Q.  “Do  you  know  the  effect  of  the  use  of  these  soda  solu¬ 
tions  in  gypsum  as  contrasted  with  solutions  which  did  not 
have  the  caustic  soda  in  them,  or  an  indication  of  them?” 
A.  “Yes.” 

Q.  “Will  you  then,  in  view  of  your  knowledge,  explain 
to  the  Court  the  difference,  if  any,  in  the  use  of  the  caustic 
soda  in  making  up  the  sea  moss  solution,  over  sea  moss 
solution  not  having  caustic  soda  incorporated  in  it?”  A. 
“Surely.  If  you  boil  Irish  moss  up  in  plain  water,  the 
Irish  moss  goes  into  a  rather  thick,  colloidal  solution.  It 
makes  a  mucilaginous,  gummy  mass,  which  is  technicallv 
known  as  the  mucilage  of  Irish  moss.  If,  however,  you 
have  caustic  soda  present  in  the  solution  and  heat  that 
solution,  the  several  constituents  of  the  Irish  moss  un¬ 
dergo  a  very  profound  chemical  and  physical  change.  For 
example,  Irish  moss  has  a  considerable  quantity  of  nitrog¬ 
enous  material  in  it.  That  nitrogenous  material  is  de¬ 
graded  or  broken  down.  The  carbohydrate  materials  in 
the  Irish  moss  are  likewise  degraded  or  broken  down. 

1299  As  a  consequence,  the  solution  resulting  from  heat¬ 
ing  Irish  moss  and  water  in  the  presence  of  caustic 
soda  will  be  darker  in  color,  verv  much  lower  in  bodv  or 
density,  and  will  have  a  very  much  more  pronounced  foam¬ 
ing  tendency  than  the  same  kind  of  solution  made  up  in 
the  same  proportions  and  conditions,  but  without  the  addi¬ 
tion  of  the  caustic  soda.  I  have  made  such  solutions,  and 
the  differences  are  very  outstanding.  ” 
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Q.  “You  have  spoken  about  making  up  some  solutions. 
Can  you  show  these  to  the  Court  to  illustrate  the  effect  of 
caustic  soda  on  the  Irish  moss  solution?”  A.  “This  bottle, 
the  light  colored  one,  is  a  5  per  cent  Irish  moss  solution, 
boiled  up  with  plain  water,  the  Irish  moss  being  the  sample 
that  was  given  me  yesterday  by  Mr.  Phillipson.  This 
second  bottle,  the  dark  one,  is  precisely  the  same  solution 
boiled  with  alkali.  The  one  without  the  alkali  is  so  thick 
with  jelly  that  when  the  bottle  is  laid  horizontally,  the 
upper  surface  of  the  Irish  moss  does  not  flow;  it  remains 
just  in  the  position  it  was  when  the  bottle  was  vertical, 
whereas  in  the  case  of  the  Irish  moss  solution  made  up  with 
alkali,  it  is  obviously  very  fluid.” 

Mr.  Stebbins:  “The  sample  produced  of  Irish  moss  solu- 
lion  made  without  alkali  is  offered  in  evidence  as  Rice’s 
Exhibit  A-3,  and  the  bottle  containing  the  same  5  per  cent 
Irish  moss  solution,  but  with  the  use  of  alkali,  is  offered 
as  Rice  Exhibit  A-4.”  j 

Bv  Mr.  Stebbins:  ! 

*> 

Q.  “You  have  examined  the  Bayer  specification,  have 
you?”  A.  “Yes.” 

Q.  “Do  you  find  in  the  Bayer  specification  any  teaching 
that  the  seaweed  which  he  uses  is  to  be  treated  with  alkali, 
or  anything  that  would  lead  up  to  treat  it  with  alkali?” 
A.  “No;  there  is  no  reference  to  alkali  in  the  whole 
thing.  ” 

1300  Q.  “Do  you  regard  the  use  of  the  alkali  as  used 
by  Mr.  Phillipson  as  a  departure  from  the  teaching, 
or  as  not  disclosed,  I  might  say,  by  the  Bayer  applica¬ 
tion?”  A.  “It  certainly  is  not  disclosed  by  the  Bayer 
application.” 

Recross-examination. 

j 

Bv  Mr.  Newton: 

The  contents  of  the  glass,  Rice’s  Exhibit  A-2,  is  still  in 
a  semi-fluid  condition.  This  does  not  indicate  that  I  used 
too  much  water.  It  indicates  that  the  highly  degenerated 
Irish  moss  which  was  prepared  by  Mr.  Phillipson  is  a 
powerful  inhibiting  or  protective  colloid.  In  1909,  if  you 
look  up  the  Journal  of  the  British  Society  of  Chemical  In- 
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dustry,  yon  will  find  there  described  experiments  which  I 
made  on  the  effect  of  colloids  on  crystallization.  These  ex¬ 
periments  show  very  clearly  that  protective  colloidal  sub¬ 
stances,  such  as  Irish  moss  is,  will  delay  the  setting  of 
plaster  of  Paris.  The  reason  is,  therefore,  not  because  of 
the  quantity  of  water  which  I  used,  because  I  used  the  same 
amount  of  water  in  my  check  sample,  Rice’s  Exhibit  A-l, 
and  that  set  up  on  schedule.  The  reason  is  this,  that  in  Dr. 
Phillipson’s  solution  we  have  two  forces  working  against 
the  setting  of  the  plaster,  first,  the  colloidal  inhibiting  ac¬ 
tion  of  the  highly  degenerated  Irish  moss,  and,  second,  the 
alkaline  reaction  due  to  the  alkali  which  he  put  into  it.  If 
you  want  plaster  to  set  up,  as  in  Keen  cement,  you  would 
add  acid  to  it,  such  as  alum,  and  that  would  make  it  set 
quicker  and  harder.  As  a  matter  of  fact,  I  was  compelled 
to  use  not  ordinary  Irish  moss,  but  that  particular  sample 
of  Irish  moss.  That  is  what  I  was  ordered  to  do  by  the 
Court.  I  used  the  same  proportions  of  water  and  gypsum 
in  the  material  of  Rice’s  Exhibit  A-2  as  I  used  in  the  check 
sample  of  Rice’s  Exhibit  A-l  and  the  check  sample,  as  here¬ 
tofore  stated,  set  up  promptly.  The  amount  of  water  which 
I  used  was  simply  sufficient  to  make  a  nice  workable  porous 
plaster,  and  if  I  had  used  less  water,  it  would  have  been 
very  much  more  unfavorable  to  Bayer  because  the 
1301  mixture  would  have  been  much  stiffer  and  the  tend¬ 
ency  to  break  up  the  bubbles  of  the  foam  would 
have  been  much  greater,  owing  to  the  fact  that  the  mixture 
would  have  been  harder  to  make. 

In  making  the  specimen,  Rice’s  Exhibit  A-2,  I  used  the 
amount  of  water  which  I  calculated  to  be  a  fair  and  reason¬ 
able  amount  of  water,  and  from  my  observation  of  Mr. 
Phillipson's  experiment,  not  knowing  the  amount  of  water 
he  used,  the  consistency  I  got  was  in  a  general  way  the 
kind  of  consistency  he  had.  I  do  not  believe  that  the 
amount  of  water  I  used  is  materially  different  from  the 
amount  of  water  he  used. 

The  proof  of  the  fact  that  I  did  not  use  too  much  water 
in  making  my  experiment  and  that  the  cause  of  the  failure 
of  Rice’s  Exhibit  A-2  to  set  promptly  was  the  protective 
colloid  and  the  alkali  added  thereto,  is  that  the  check  blank, 
Rice’s  Exhibit  A-l,  in  making  which  I  used  the  same 
amount  of  water  which  I  used  to  make  the  specimen,  Rice’s 
Exhibit  A-2,  set  promptly. 
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In  the  absence  of  any  information  from  Bayer,  I  had  to 
select  what  the  check  experiment,  Rice’s  Exhibit  A-l, 
proves  to  be  a  reasonable  amount  of  water.  Here  is  the 
test  No.  1.  It  sets  up  promptly;  it  is  hard  and  everything 
else.  I  used  the  same  amount  of  water  in  making  the  speci¬ 
men,  Rice’s  Exhibit  A-2. 
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Robert  S.  Edwards. 


Robert  S.  Edwards,  having  been  heretofore  sworn  as  a 
witness  for  the  party  Rice,  resumed  the  stand  for  further 
examination.  i 

Direct  examination. 

By  Mr.  Rose: 

When  I  previously  testified  in  this  proceeding,  I  was 
qualified  not  only  as  a  man  experienced  in  the  mixing  of 
cementitious  materials,  but  also  as  a  chemical  engineer 
specializing  particularly  in  gypsum,  Portland  cement,  mag¬ 
nesium  oxvchloride,  and  other  cements. 

At  the  request  of  counsel  for  the  party  Rice,  I  made  an 
examination  of  the  teachings  of  the  Bayer  Patent  Applica¬ 
tion,  and,  as  an  ordinary  cement  man,  I  tried  to  make  a 
tenacious  foam  and  a  cementitious  material  by  following 
the  teachings  of  Bayer’s  Patent  Application. 

I  took  the  specifications  of  Bayer’s  Patent  Application 
and  tried  to  produce  the  material  as  stated  therein  could  be 
produced  by  the  teachings  of  that  patent  application.  I  went 
to  a  chemical  supply  house  in  Washington,  and  stated  that 
I  wanted  to  get  some  tangin,  or  a  substance  known  as  sea- 
tang,  and  I  was  told  that  the  only  material  that  they  had 
under  that  description  was  Irish  moss.  So  I  purchased 
some  Irish  moss.  I  also  purchased  some  Plaster  of  Paris. 
Then  I  proceeded  to  a  chemical  laboratory  in  the  City,  and 
spread  the  teachings  of  Bayer’s  Patent  Application  before 
me,  and  proceeded  to  make  this  porous  building  material. 
I  followed  honestly  and  to  the  best  of  my  ability,  the  method 
of  treating  or  of  securing  a  mucilage  from  the  Irish  moss. 
I  took  approximately  a  hand  full  of  Irish  moss,  put  it  in  a 
pan  of  water,  heated  the  mixture  and  very  soon! I  secured 
a  viscous  heavy  fluid,  almost  as  thick  as  molasses.  Then  I 
made  careful  determinations  of  the  plaster  of  Paris  which 
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I  used,  its  time  of  set,  determining  approximately  at 

1303  first  its  consistency,  or  the  necessary  amount  of  water 
to  add  to  this  plaster  of  Paris  to  get  it  workable.  I 

poured  this  mixture  of  plaster  of  Paris  and  water  into  a 
measuring  vessel  and  numbered  it  test  No.  1  and  called  it 
my  44 Blank”.  I  next  took  the  viscous  suspension  solution 
of  the  Irish  moss  and  placed  it  into  a  vessel  and  beat  it 
until  it  formed  a  foam.  I  timed  the  beating  of  this  material 
in  each  of  the  three  following  tests  or  experiments  which  I 
made  : 

I  used  the  same  quantity,  by  weight,  of  plaster  of  Paris. 

I  used  a  little  different  water  consistency  (ratio  of  plaster 
to  water)  in  the  following  tests  than  I  did  in  the  blank,  test 
No.  1,  as  above  described,  believing  that  it  was  fair  to  so  do 
inasmuch  as  the  plaster  in  the  blank,  test  No.  1,  set  quite 
fast,  in  order  to  give  the  following  three  tests  or  experi-  ^ 
ments  a  little  more  time. 

Test  No.  2  I  performed  exactly  as  I  would  in  following 
the  teachings  of  Bayer’s  Patent  Application.  I  made  up 
my  plaster  of  Paris  and  water  mixture  into  a  slurry,  beat 
the  foam  mixture  which  was  made  from  the  viscous  solution 
of  Irish  moss,  heretofore  referred  to,  and  I  then  added  a 
measured  quantity,  in  each  case,  of  this  beaten  foam,  adding  *, 

it  to  the  slurry  of  plaster  and  water.  I  then  mixed  or  at¬ 
tempted  to  mix  the  foam  so  added  into  the  slurry  mixture 
and  poured  the  resultant  mass  into  a  measuring  receptacle. 

Mr.  Newton:  “I  object  to  this  testimony  on  the  ground 
that  this  witness  is  describing  some  tests  he  made  outside 
of  Court.  We  do  not  know  what  the  conditions  were  under  > 
which  they  were  made.” 

Mr.  Rose:  4 ‘If  your  Honor  please,  if  that  is  the  position 
of  counsel  for  Bayer,  I  would  like  to  have  Mr.  Ewards,  the 
witness,  make  his  experiments  right  here  in  Court,  which 
he  can  do.  It  would  take  a  little  longer  time ;  that  is  all.” 

Mr.  Hansen:  44 All  the  experiments  which  were  made  in 
the  Patent  Office  proceeding,  were  conducted  inter-parties.” 

Mr.  Rose:  “I  would  like  to  withdraw  Mr.  Edwards,  1 

1304  the  witness,  and  make  his  experiments  in  Court,  or 
I  will  have  Mr.  Edwards  conduct  his  experiments 

tonight  in  the  presence  of  opposing  counsel  and  witnesses, 
if  the  Court  and  opposing  counsel  so  desire.” 


4 


JOHN  A.  RICE  ET  AL.  VS.  C.  K.  ROOS  ET  AL. 


1123 


The  Court:  “What  do  you  say  to  that  suggestion?  Mr. 
Newton  I  am  wondering  whether  or  not  you  would  agree 
that  the  experiment  might  be  made  as  suggested  out  of 
Court  but  in  the  presence  of  the  parties  and  the  attorneys.” 

Mr.  Newton:  “I  feel  that  if  you  are  going  to  admit  this 
testimony,  you  might  as  well  go  on  and  take  it  now.  Go 
ahead  and  take  the  testimony  now  while  vou  have  him  on  the 
stand.” 

Mr.  Rose:  “I  do  not  care  which  we  do.  I  am  perfectly 
willing  to  either  have  Mr.  Edwards  conduct  his  experiments 
in  Court,  or  out  of  Court  in  the  presence  of  opposing  coun¬ 
sel,  but  Mr.  Newton,  counsel  for  Bayer,  says  he  would  rather 
we  would  go  ahead  with  it  now.” 

Mr.  Newton:  “He  can  go  ahead.” 

I 

The  Witness:  Test  experiment  No.  3  was  performed  in 
exactly  the  same  manner  as  No.  2,  as  far  as  the  mixing  and 
the  proportions  of  the  plaster  of  Paris  and  water  were  con¬ 
cerned,  mixing  these  materials  into  a  stucco  and  then  beat¬ 
ing  up  the  foam  secured  from  the  Irish  moss  as  was  done  in 
experiment  No.  2,  but  in  addition  thereto,  adding  to  the 
foam  solution  a  small  amount,  “an  inconsiderable  amount”, 
as  Bayer’s  patent  application  specifies,  of  gelatin  or  glue. 
I  was  told  that  glue  is  a  gelatin,  so  I  inquired  for  gelatin 
and  I  was  handed  some  glue.  I  added  an  inconsiderable  or 
small  amount  of  glue  to  the  foam  mixture,  added  the  foam 
to  the  slurry  mixture  of  plaster  and  water,  mixed  this 
mixture  in  a  similar  manner  to  experiment  No.  2,  and 
poured  the  resultant  mixture  into  a  measuring  receptacle. 

In  experiment  No.  4,  the  procedure  was  identical 
1305  with  Nos.  2  and  3  so  far  as  the  plaster  of  Paris  and 
water  materials  went.  The  slurry  mixture  was  made 
and  a  foam  was  beaten  from  the  Irish  moss  solution  made 
from  Irish  moss  in  the  manner  heretofore  described  by  me. 
An  inconsiderable  amount  of  glue  or  gelatin  was  added  to 
this  foam  solution  to  which  was  also  added  “an  inconsid¬ 
erable  amount”,  a  small  amount,  of  formaldehyde  which, 
Bayer’s  patent  application  states,  may  be  used  to  stabilize 
or  increase  the  durability  of  the  foam.  I  thoroughly  mixed 
this  foam  and  measured  the  amount  of  slurry  mixture  in 
test  No.  4  and  incorporated  the  foam  mixture  with  the 
slurry  by  mixing  and  then  poured  the  resultant  mixture 
into  a  measuring  receptacle. 
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Experiment  Xo.  1  is  my  blank  made  from  merely  gypsum 
and  water. 

Experiment  Xo.  2  has  incorporated  therein,  a  foam  made 
from  a  mucilage  from  Irish  moss  alone. 

Experiment  Xo.  3  was  made  from  a  similar  foam  solution 
to  which  had  been  added  “an  inconsiderable  amount  of 
gelatin”. 

Experiment  Xo.  4  was  made  by  the  use  of  the  same  foam 
solution  to  which  was  added  “an  inconsiderable  amount  of 
gelatin  and  formaldehyde”. 

The  teaching  of  Bayer’s  patent  application  is  that  if  you 
do  not  get  a  tenacious  bubble  from  the  Irish  moss  mucilage 
alone,  vou  may  add  an  inconsiderable  amount  of  gelatin  and 
also  an  inconsiderable  amount  of  formaldehyde. 

I  take  the  word  “inconsiderable”  as  used  in  the  specifica 
tion  of  Bayer’s  patent  application  to  mean  a  small  amount. 
It  is  a  relative  proportion. 

The  blank  is  offered  in  evidence  as  Rice’s  Exhibit  Y-l. 

The  result  of  Experiment  Xo.  2  is  offered  in  evidence  as 
Rice’s  Exhibit  Y-2. 

The  result  of  Experiment  Xo.  3  is  offered  in  evidence  as 
Rice’s  Exhibit  Y-3. 

130G  The  result  of  Experiment  Xo.  4  is  offered  in  evi¬ 
dence  as  Rice’s  Exhibit  Y-4. 

The  Witness:  These  experiments  were  made  by  me  on 
February  14,  1932  in  Dr.  Fuller’s  laboratory  in  Washing¬ 
ton,  D.  C. 

Q.  “Xow,  I  ask  you  whether  you  got  any  appreciable  in¬ 
crease  in  volume  over  your  blank?”  A.  “I  studied  the 
results  after  they  were  poured  and  studied  them  that  eve¬ 
ning  and  the  next  day,  and  I  estimated  that  there  was  a 
slight  increase  in  volume  in  experiments  Xos.  2,  3,  and  4 
over  the  blank,  experiment  Xo.  1,  a  very  slight  increase.  I 
thought  I  could  determine  by  eye  measurements  and  other 
measurements  a  slight  increase.” 

Q.  “Would  you  say  that  those  materials  constituted  a 
lightweight  porous  or  cellular  cementitious  building  ma¬ 
terial  or  a  building  material  suitable  for  building  blocks 
and  tile  and  wallboard?”  A.  “Xo.  I  was  rather  surprised 
at  not  securing  a  more  pronounced  increase  in  volume  in 
experiments  Xos.  2,  3,  and  4  over  the  blank,  experiment 
No.  1.” 
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i 

Cross-examination. 

By  Mr.  Newton: 

i 

I  have  had  experience  before  in  making  mucilage  from 
Irish  moss,  and  when  I  made  the  experiments  concerning 
which  I  have  just  testified,  I  made  my  mucilage  from  Irish 
moss  in  the  same  manner  in  which  I  have  been  accustomed 
to  doing  it. 

Redirect  examination. 

Bv  Mr.  Rose : 

•» 

Q.  “Mr.  Edwards,  when  you  boiled  the  Irish  moss,  you 
did  get  a  mucilage,  did  you ?  ”  A.  “I  considered  it  a  very 
good  mucilage.  ’  ’ 

Q.  “And  you  did  get  a  foam  when  you  whipped  up 
1307  the  mucilage ?”  A.  “Yes.” 

Q.  “The  only  question  wTas  whether  it  was  a 
tenacious  foam  and  would  stand  mixing  with  the  cement?” 
A.  “That  is  what  I  had  in  mind.” 

Q.  “And  your  testimony  is  that  your  exhibits  do  not 
show  that  you  had  a  tenacious  foam?”  A-  “No;  it  was 
broken  down  in  the  further  mixing  of  the  plaster  slurry 
with  the  foam.” 

Q.  “Mr.  Edwards,  do  you  know  whether  or  not  you  have 
to  add  caustic  soda  to  an  Irish  moss  solution  to  get  a  muci¬ 
lage?”  A.  “I  did  not  know  it.” 

Q.  “Can  you  show  the  Court  what  you  used  in  making  the 
experiment  concerning  which  you  have  testified?”  A. 
“The  material  used  in  the  experiment — I  asked  for  gelatin, 
and  was  handed  this  package,  and  took  one  of  these  sheets 
for  use.” 

The  sheet  of  material  referred  to  above  by  the  witness  is 
offered  in  evidence  as  Rice’s  Exhibit  X-10. 

Jerome  Alexander,  having  been  heretofore  sworn  as  a 
witness  for  the  party  Rice,  resumed  the  stand  and  further 
testified  as  follows: 


56 — 6140a 
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By  Mr.  Rose  : 

Q.  “I  hand  you  Rice’s  Exhibit  X-10  and  ask  you  whether 
that  is  gelatin  or  glue.”  A.  “This  is  a  sheet  of  high  grade 
gelatin  known  as  ‘Silver  Label’  gelatin.” 

Q.  “Is  that  readily  purchased  in  the  drugstores?”  A. 
“Oh,  yes,  probably  what  any  druggist  would  give  you  if  you 
asked  for  gelatin.” 

1308  Holcomb  James  Brown. 

Holcomb  James  Brown,  having  been  heretofore  sworn  as 
a  witness  for  the  party  Rice,  resumed  the  stand  for  further 
examination. 

Direct  examination. 

By  Mr.  Rose : 

Upon  examining  Rice’s  Exhibits  A-l  and  A-2,  the  results 
of  Dr.  Alexander’s  experiment  which  he  performed  in  open 
court,  I  would  say  that  the  material  in  the  glass,  Rice’s  Ex¬ 
hibit  A-2,  occupies  less  volume  than  the  material  in  the 
glass,  Rice’s  Exhibit  A-l. 

(Rice’s  Exhibit  A-l  is  Dr.  Alexander’s  blank  made  from 
gypsum  and  water  alone,  and  Rice’s  Exhibit  A-2  is  the  re¬ 
sult  of  Dr.  Alexander’s  attempt  to  make  a  porous  building 
material  by  following  the  disclosure  of  Bayer’s  patent 
application.) 

In  order  words,  Rice’s  Exhibit  A-2  which  is  supposed  to 
be  the  cellular  cementitious  material,  occupies  less  space  in 
the  glass  than  Rice’s  Exhibit  A-l,  the  blank.  If  the  same 
amount  of  material  went  into  each  of  these  exhibits,  I  would 
say  that  porosity  was  not  obtained  in  the  material  con¬ 
tained  in  the  glass,  Rice’s  Exhibit  A-2. 

1309  Mr.  Rose:  “Counsel  for  Rice  now  offers  in  evi¬ 
dence,  Rice’s  Exhibit  Z-l,  being  the  Pharmacopoeia 

of  the  United  States  of  America,  official  from  January  1, 
1926,  particularly  specifying  page  243. 

“Counsel  for  Rice  offers  in  evidence  as  Rice’s  Exhibit 
Z-2,  the  National  Formulary,  Fifth  Edition,  Official  from 
July  1,  1926,  particularly  referring  to  pages  163  and  164. 

“Counsel  for  Rice  offers  in  evidence  as  Rice’s  Exhibit 
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Z-3,  the  National  Formulary  for  the  year  1906,  it  being 
an  earlier  edition  than  the  volume,  Rice’s  Exhibit  Z-2,  par¬ 
ticularly  referring  to  pages  113,  114  and  115.” 

Mr.  Hansen:  “What  is  the  purpose  of  that?” 

Mr.  Rose:  “These  volumes  are  important  on  the  question 
of  making  mucilage.  The  position  of  Mr.  Newton,  attorney 
for  the  party  Bayer,  is  that  the  art  of  mucilage,  as  applied 
to  Bayer’s  Patent  Application,  is  determined  by  a  certain 
patent,  now  in  evidence  in  this  case,  issued  to  one  Sanford 
back  in  about  1880.  The  purpose  of  introducing  these 
volumes  in  evidence  is  to  show  that  mucilage  and  the  for¬ 
mulae  for  making  the  same  from  seaweed,  are  set  out  in 
the  pharmaceutical  books  which  are  used  by  every  druggist 
in  this  country.” 

Mr.  Hansen:  “I  have  no  objection,  your  Honor.” 

Mr.  Newton:  “I  do  not  object  to  that.” 

The  Court:  “Very  well.  It  may  be  agreed  that  they 
are  identical  copies.  What  is  the  agreement,  that  they  are 
copies  of  standard  works?” 

Mr.  Rose:  “Yes.”  i 

1310  Testimony  Taken  on  Behalf  of  the  Party  Erik 

Christian  Bayer,  with  Respect  to  the  Bayer  Case, 
in  the  Supreme  Court  Proceeding. 

1311  Henry  Rahn. 

Henry  Rahn,  a  witness  called  on  behalf  of  the  party 
Bayer,  having  been  duly  sworn,  did  testify  as  follows : 

Employed  by  the  Crandall  Theatre  Corporation.  He  was 
acquainted  with  the  Danish  Language;  also  with  the  Eng¬ 
lish  Language.  Was  sworn  as  a  Translator  to  assist  the 
Danish  citizens,  Carl  Jacobsen,  and  Erik  Phillipson,  in  giv¬ 
ing  their  subsequent  testimony. 

Carl  Jacobsen. 

i 

Carl  Jacobsen,  a  witness  called  on  behalf  of  the  party 
Bayer,  having  been  duly  sworn,  did  testify  as  follows: 

He  was  acquainted  with  the  Bayer  Danish  application 
No.  31,916  applied  for  September  11,  1922.  It  is  a  proceed¬ 
ing  for  manufacturing  a  porous  building  material.  He  was 
acquainted  with  Mr.  Bayer,  the  applicant.  He  knew  him 
from  the  Fall  of  1921. 
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Mr.  Rose:  4 4 If  this  testimony  is  offered  for  the  purpose 
of  proving  Bayer’s  right  to  a  date  in  the  United  States  as 
early  as  his  original  conception  date  in  Denmark,  and  not 
under  the  International  Convention,  I  want  to  enter  an  ob¬ 
jection  to  the  testimonv  for  the  sake  of  the  record.” 

The  Court:  “You  may  proceed.” 

Mr.  Hansen:  “I  want  to  object  to  the  admission  of  this 
testimony  that  Judge  Newton  has  proposed  to  adduce  on 
behalf  of  the  party  Bayer  on  the  ground  that  it  is  inad¬ 
missible,  in  view  of  a  number  of  authorities  holding  that 

what  an  inventor  mav  have  done  abroad  is  not  admissible 

* 

in  this  country,  to  prove  that  he  was  working  on  the  inven¬ 
tion  at  a  certain  period.  The  authorities  hold  that  an  in¬ 
ventor  must  be  working  on  the  invention  in  this  country 
if  he  wants  to  have  the  benefit  of  that.  For  those  countries 
that  are  parties  to  this  so-called  International  Convention 
which  has  been  written  into  the  statute  books  of  the  United 
States,  if  they  have  filed  an  application  in  a  foreign 
1312  country  which  is  a  member  of  this  International  Con¬ 
vention  then1  in  that  event,  and  on  the  further  condi¬ 
tion  that  they  file  an  application  for  a  patent  in  this  coun- 
trv  within  a  vear  of  their  foreign  filing  date,  then  tliev  mav 
have  the  benefit  of  that  foreign  filing  date;  but  they  cannot 
go  back  of  that  date.” 

Mr.  Rose:  “If  your  Honor  please,  I  think  that  is  a  cor¬ 
rect  statement,  and  I  should  like  to  add  that  objection  also 
to  my  objection  on  behalf  of  the  party  Rice.” 

Mr.  Bayer  told  him  how  he  was  making  a  porous  build¬ 
ing  material. 

Q.  “How  did  he  do  it?” 

Mr.  Rose:  “That  is  objected  to  as  irrelevant,  incompetent 
and  immaterial.  He  has  to  do  it  under  the  disclosure  of 
the  Danish  application  to  be  relevant.” 

The  Court:  “He  mav  answer.” 

Mr.  Rose:  “I  note  an  exception.” 

A.  “He  has  made  a  foam,  and  mixes  this  foam  with  a 
fluid  mortar;  and  after  the  mortar  has  been  setting  it  has 
formed  a  porous  substance.” 

He  had  seen  Baver  make  the  concrete. 

Mr.  Rose:  “May  I  just  have  an  understanding  that  this 
is.  taken  under  my  objection?  It  is  all  directed  to  that.” 

The  Court:  “Yes.” 
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The  structure  he  made  had  a  large  number  of  diminutive 
cells  in  concrete.  That  was  in  the  Fall  of  1921. ; 

Mr.  Rose:  “It  is  understood  that  your  Honor  will  give 
me  an  exception  ?” 

Mr.  Hansen:  “Your  Honor,  I  should  like  to  make  an  ob¬ 
jection  to  testimony  of  this  character  on  the  same  grounds 
that  I  raised  before,  that  whatever  was  done  abroad  is  in¬ 
competent  and  immaterial  and  I  should  like  to  have  my  ob¬ 
jection  relate  back  to  all  the  testimony  that  is  adduced  to 
the  end.” 

1313  The  Court:  “You  mean  prior  to  the  filing  date 
abroad  ?  ” 

Mr.  Hansen:  “Yes”. 

Mr.  Byrne:  “We  concur  in  that  same  objection.” 

The  Court:  “Yes;  and  I  think  until  I  have  had  a  chance 
to  look  at  the  legal  question  that  has  been  presented  here,  I 
shall  have  to  let  the  evidence  go  in.” 

Mr.  Hansen:  “May  I  reserve  the  objection?” 

The  Court:  “I  think  the  objection  each  party  has  inter¬ 
posed  may  be  regarded  as  applicable  to  all  of  this  testi¬ 
mony,  and  that  my  ruling  is  reserved.” 

Mr.  Rose:  “I  think  that  is  the  best  way  to  handle  it.” 

Mr.  Jacobsen  fixed  the  date  of  1921  because  Mr.  Bayer  in 
Denmark  had  called  on  him  while  he  was  professor  of  Ap¬ 
plied  Chemistry  at  the  Royal  Technical  High  School  at 
Copenhagen  to  which  he  was  appointed  in  1920,  and  in  the 
Spring  of  1922  he  was  giving  some  lectures  and  while  he 
was  working  with  these  lectures  Mr.  Bayer  had  called  on 
him.  He  remembered  also  that  he  was  living  in  a  place 
in  Copenhagen  that  he  left  early  in  the  year  1922  and  that 
he  had  in  his  possession  in  Copenhagen  a  calendar  in  which 
he  had  noted  that  Mr.  Bayer  had  visited  him  in  November 
1921,  so  he  was  quite  sure  that  Mr.  Bayer  had  shown  him 
the  porous  concrete  in  the  Fall  of  1921.  He  showed  him 
the  cell  concrete  after  it  was  dry. 

He  had  none  of  the  material  which  Bayer  showed  him 
with  him  at  this  time  however.  He  could  not  say  exactly 
what  had  become  of  this  concrete  which  Bayer  made  in  1921. 

The  invention  of  Bayer  had  been  taken  over  by  Messrs. 
Christiani  and  Nielsen  in  1923  and  all  his  samples  he 
thought  had  been  turned  over  to  them.  The  samples 
showed  a  large  number  of  pores  in  them  and  the  weight  of 
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them  indicated  that  they  contained  a  big  quantity  of 

1314  pores.  The  firm  of  Christiani  and  Nielsen  had  used 
it  in  many  countries  throughout  the  world  for  build¬ 
ing  and  insulating  purposes.  He  thought  that  Mr.  Bayer 
had  talked  with  him  about  filing  the  application  in  Den¬ 
mark  in  September  1922. 

Cross-examination. 

By  Mr.  Byrne  : 

Bayer  used  “tangin”  for  making  his  foam.  He  used  the 
amount  of  tangin  that  was  necessary  to  make  the  amount 
of  foam  which  he  needed  for  making  the  specific  gravity  of 
the  porous  substance  which  he  wanted. 

Q.  “The  Bayer  application  which  you  have  just  identi¬ 
fied  mentions  tangin  or  sea-tang?”  A.  “Yes.” 

Q.  “And  he  says  that  he  uses  an  inconsiderable  amount 
of  that.”  A.  “Yes.” 

Q.  “How  much  is  that?”  A.  “It  is  an  inconsiderable 
amount.” 

Q.  “How  much  is  an  inconsiderable  amount?”  A.  “It 
is  difficult  to  say  in  any  other  way  than  this  here.” 

Q.  “When  you  mix  up  the  foam,  you  use  a  certain 
amount ;  do  you  not  ?  ”  A.  “  Of  course.  ’  ’ 

Q.  “How  much  do  you  use?”  A.  “I  cannot  tell  you 
that  here.” 

Q.  “How  could  you  tell  it  if  you  were  going  to  make  it 
up?”  A.  “I  would  make  an  experiment.” 

Q.  “You  would  have  to  experiment?”  A.  “Yes.” 

Q.  “To  find  out?”  A.  “Yes.” 

1315  Q.  “Now  about  gelatin ;  suppose  you  wanted  to  use 
gelatin  in  making  that  foam;  how  would  you  find  out 

how  much  of  that  should  be  used  ?  The  specification  says, 
‘an  inconsiderable  amount.’  ”  A.  “Yes.” 

Q.  “Would  you  experiment  to  find  out  how  much  of  that 
should  be  used?”  A.  “Yes;  I  should  think  so.” 

Q.  “How  much  formaldehyde  would  you  use?  The 
specification  says  ‘a  small  portion.’  ”  A.  “Yes.” 

Q.  “Would  you  have  to  experiment  to  find  out  how  much 
formaldehyde  should  be  used?”  A.  “Yes.” 

Q.  “And  the  water  that  goes  into  the  compound;  would 
you  have  to  experiment  to  find  out  how  much  water  should 
be  used?”  A.  “Yes.” 
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Redirect  examination. 

By  Mr.  Newton: 

He  had  never  made  the  foam.  Mr.  Bayer  made  the  foam. 
He  did  not  know  personally  whether  one  would  have  to  ex¬ 
periment  then  or  not  to  get  the  proper  proportions. 

Further  cross-examination. 

By  Mr.  Byrne : 

It  is  true  that  I  have  seen  the  foam  made.  Mr. 
Bayer  had  made  his  experiments  before  this  time 
and  when  he  showed  me  his  process  he  already  knew 
what  proportions  to  use.  I  do  not  know  the  propor¬ 
tions  myself.  I  am  a  chemist  and  I  think  I  could  produce 
this  material  from  Bayer’s  disclosure.  The  amount  of  sea- 
tang,  which  I  would  use  in  trying  to  produce  it, 
1316  would  depend  upon  the  qualities  of  the  material.  I 
would  use  as  much  tangin  as  was  necessary  to  get 
a  foam  and  would  use  that  amount  of  foam  which  would 
enable  me  to  get  the  specific  gravity  which  I  desired. 

I  do  not  think  I  can  say  how  much  gelatin  I  would  use  in 
trying  to  produce  a  porous  material. 

Mr.  Newton:  “Your  Honor,  I  repeat  what  I  said  before; 
these  questions  are  entirely  misleading.  ‘How  much  sea- 
tang  are  you  going  to  use!’  What  do  you  mean  by  that?” 

The  Court:  “He  has  asked  for  the  percentage.” 

Bv  Mr.  Bvrne : 

*  *  ! 

Q.  “Yes,  that  is  right.  What  percentage  would  you 
use?”  A.  “I  do  not  think  I  can  answer  that  question.” 

A.  “Well,  how  would  you  make  it?  You  are  a  chem¬ 
ist.”  A.  “Yes;  I  am  a  chemist,  but  I  am  not  so  very  skilled 
in  this  thing  here.  You  see,  I  have  seen  it  made  before 
me.” 

Q.  “How  would  you  make  it?  What  percentage  of  sea- 
tang  or  tangin  would  you  use?”  A.  “I  cannot  say  the  per¬ 
centage.” 

Q.  “  What  percentage  of  gelatin  would  you  use  ?  ”  A.  “  I 
cannot  say  that.” 
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I  cannot  sav  exactly  how  much  sea-tang  one  should  use 

1  »  W 

for  the  foam.  Perhaps  I  would  use  one  per  cent. 

Q.  ‘ 1  You  would?  Will  one  per  cent  give  you  a  foam?” 
A.  “I  cannot  say  exactly.” 

Q.  “Then  how  would  you  find  out?”  A.  “By  very  sim¬ 
ple  experiments.” 

Q.  “That  is  all  right.  Now,  what  would  you  do  with 
gelatin?”  A.  “I  would  do  the  same  thing.” 

Q.  “You  would  experiment;  would  vou  not?”  A. 
“Yes.” 

Q.  “And  if  you  used  formaldehyde,  you  would 
1317  experiment,  to  find  out  how  much  of  that  to  use?  Is 
that  right?”  A.  “Oh,  yes.” 

I  do  not  know  the  formula  which  Christiani  and  Nielsen 
used  in  1923  in  making  the  blocks  which  I  saw.  I  do  not 
know  the  proportion  of  the  elements  which  they  used.  That 

is,  the  proportions  of  the  ingredients  in  the  foam.  I  do  not 
remember  that  Christiani  and  Nielsen  ever  gave  me  the 
working  formula  for  the  foam  compound.  I  do  not  know 

it.  I  do  not  remember  that  Christiani  and  Nielsen  ever 
wrote  out  the  working  formula  for  the  foam  compound  and 
handed  it  to  me.  I  think  that  in  such  a  case,  one  would 
have  to  go  through  experiments  if  one  vranted  to  produce  a 
foam  with  the  four  substances  named  in  Baver’s  Patent 
Application.  One  would  have  to  try  to  find  out  the  propor¬ 
tions. 

When  Mr.  Baver  showed  me  his  invention,  he  used  tangin 
but  I  cannot  say  how  much  he  used.  I  know  that  he  used 
tangin  because  he  told  me  so.  Tangin  is  a  material  made 
from  seaweed.  The  word  “tang”  in  the  Danish  Language 
means  “seaweed”  and  tangin  is  a  material  derived  or  pro¬ 
duced  from  tang.  Tangin  can  be  purchased  and  it  comes 
from  Norway.  Tangin  is  something  made  from  seaweed 
and  it  comes  from  Norwav.  I  cannot  sav  exactlv  how  it 
is  made,  but  I  think  that  it  is  made  by  boiling  seaweed  with 
water  and  probably  adding  some  soda.  I  do  not  know* 
whether  it  is  boiled  under  pressure  or  not.  Irish  moss 
might  also  be  used,  but  I  cannot  say  whether  the  Irish  moss 
would  have  to  be  boiled  under  pressure  and  in  the  presence 
of  an  alkali  because  I  am  not  connected  with  this  industry. 
If  you  asked  me  as  a  chemist  what  the  effect  of  alkali  is 
upon  seaweed,  I  should  think  it  would  draw  out  some  sub¬ 
stance  from  it. 
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I  do  not  remember  that  Mr.  Bayer  ever  told  me  the  per¬ 
centages  of  material  which  he  used  in  making  his  foam  com¬ 
pound.  I  do  not  remember  whether  he  ever  told  me  the 
formula  or  not. 


1318  Further  direct  examination. 

i 

Bv  Mr.  Newton:  i 

He  had  never  made  anv  of  this  foam.  He  had  never  had 

occasion  to  see  how  much  tangin  was  used,  how  much  water 

was  used  and  how  much  of  anything  else  was  used.  He  had 

never  made  anv  of  this  foam  himself. 

* 

i 

Erik  Philipson. 


Erik  Philipson,  a  witness  called  on  behalf  of:  the  party 
Erik  Christian  Bayer,  having  been  duly  sworn  did  testify 
as  follows: 

He  was  39  years  old,  resided  in  Copenhagen,  Denmark, 
and  was  a  Civil  Engineer.  He  had  worked  with  Mr.  Bayer, 
the  applicant,  in  making  the  material  of  his  patent.  Had 
seen  him  make  the  concrete  and  had  made  it  himself  by 
making  a  mortar  of  gypsum  or  cement,  then  making  the 
foam  and  stirred  the  foam  and  mortar  together  and  then 
waited  for  a  time  when  the  mortar  hardened. 


Q.  * 4  Will  you  show  the  Court  now  just  how  you  make 
this!  Show  the  Court  how  you  make  this  cell  concrete. 
Come  and  show  the  Court.’ ’  A.  “I  have  here  a  solution 
of  tangin.  I  do  not  know  the  proportions  it  is  made  with. 
I  only  take  some  water,  and  I  have  not  weighed  it  or  meas¬ 
ured  the  water,  for  it  is  very  easy  to  make  a  foam  in  many 
different  kinds  of  ways;  only  when  you  take  tangin  and 
put  some  gelatin  in  it  and  water,  it  will  nearly  always  give 
a  foam  good  enough  to  make  the  porous  appearance.  The 
invention  is  not  to  make  a  foam,  but  rather  to  make  a  porous 
material.” 

i 

Mr.  Rose:  “If  your  Honor  please,  we  want  an  objection 
in  the  record  that  the  experiment  is  not  within  the  dis¬ 
closure  of  the  application.” 

The  Witness:  “I  will  now  take  the  mixture  of 
1319  water  and  gypsum.  I  take  some  water  here,  and  I 
take  a  solution  here.” 
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Mr.  Erik  V.  Meyer  (to  the  witness):  “Do  not  use  too 
much.” 

The  "witness  then  proceeded  to  conduct  an  experiment  in 
the  presence  of  the  Court. 

Mr.  Meyer:  “This  is  just  some  gypsum  or  plaster  of 
Paris  bought  here  in  Washington.’ ’ 

The  Witness:  “Now  we  have  to  wait  a  few  minutes,  and 
it  will  be  hard.” 

Being  asked  to  tell  the  Court  briefly  how  he  had  made  the 
foam,  he  said,  Mr.  Bayer’s  specification  specified  “tangin.” 
Tangin  is  a  general  name  of  mucilaginous  materials  de¬ 
rived  from  different  kinds  of  seaweed.  You  can  get  differ¬ 
ent  kinds  of  material  from  tangin.  You  can  get  some  bv 
cooking  the  seaweed  only  with  water,  and  you  can  get  some 
from  seaweeds  cooked  with  alkali  solution.  The  solution 
they  had  before  the  Court  was  cooked  with  alkali  solution. 
The  reason  they  used  the  alkali  solution  was  because  they 
had  made  it  on  Mondav  and  thev  did  not  know  at  what  time 
they  would  have  to  demonstrate  it  before  the  Court.  If 
he  had  made  it  only  with  pure  water  it  would  be  quite 
rotten  in  this  temperature  in  a  few  days.  They  had  cooked 
the  seaweed  with  a  little  soda  but  the  proportion  they  took 
for  making  the  solution,  he  did  not  know.  Thev  took  with 
the  hand  some  seaweed,  and  got  some  water  from  the  pipe, 
and  cooked  it.  He  did  not  know  how  long.  They  had  then 
taken  some  of  it  and  put  a  little  more  water  in  it  and  kept 
it  in  a  glass.  He  did  not  know  anything  about  the  propor¬ 
tions.  People  who  work  with  seaweed  know  how  to  make 
mucilage  out  of  seaweed.  In  Norway  there  is  some  factory 
which  makes  tangin.  You  can  get  a  different  kind  of  tangin 
from  the  factory.  They  all  look  like  gelatin,  black  or  less 
black.  You  can  dissolve  them  in  water.  Some  of  them  have 
an  alkaline  reaction,  and  some  have  an  acid  reac- 
1320  tion.  I  do  not  think  that  Mr.  Bayer  was  the  first  to 
make  mucilage  out  of  tangin.  That  was  well  known. 
Tangin  is  used  very  much  for  stabilizing  asphalt  emulsion. 
Mr.  Baver  took  the  mucilage  that  was  alreadv  made  and 
made  the  cell  concrete  and  he  also  made  some  by  cooking 
different  kinds  of  seaweed.  It  was  not  necessary  to  mix  the 
tangin  in  some  special  proportions  in  water,  but  if  you 
want  to  make  a  concrete  of  a  specific  weight  it  is  necessary 
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to  know  how  much  foam  you  have,  also  how  much  mortar  or 
concrete  you  have,  and  it  takes  some  work  to  find  out  how 
much  water  you  have  to  put  in  the  concrete,  and  the  proper 
proportions  between  the  foam  and  the  concrete.  You  can 
take  years  to  find  out.  It  takes  volumes  to  tell  exactly  how 
to  make  solid  concrete  and  when  he  had  read  the  other 
patents  of  Mr.  Rice  and  Mr.  Roos  he  found  nothing  about 
how  much  foam  you  shall  add  to  the  concrete  to  get  just 
what  you  want  in  the  way  of  weight.  He  could  take  the 
application  of  Bayer  and  make  concrete  without  any  diffi¬ 
culty.  He  had  just  done  so  in  the  presence  of  the  court  and 
he  had  made  it  just  from  the  instructions  he  had  gotten 
from  the  patent  which  was  that  he  was  to  use  tangin  and 
made  the  porous  materials  and  it  was  very  easy  to  make  it. 
It  is  almost  a  play.  Mr.  Bayer  had  shown  him  how  to  make 
this  concrete  in  the  Fall  of  1921.  He  had  worked  with  Mr. 
Bayer  about  half  a  year  and  when  he  wanted  to  make  con¬ 
crete  there  are  a  great  many  materials  one  could  make  it 
out  of.  You  could  make  it  out  of  sand,  and  gypsum,  or 
Portland  cement,  or  other  kinds  of  cement.  You  could  put 
more  or  less  sand  in  it  and  you  could  make  all  the  different, 
kinds  of  specific  weight  by  using  different  amounts  and 
there  were  other  things  to  do  in  the  way  of  experiment. 
Baver  worked  in  the  laboratory  with  him  for  half  a  vear. 
He  had  fixed  1921  when  he  saw  Mr.  Bayer  make  the  concrete 
because  he  was  employed  at  the  High  School  in  1920.  He 
had  first  visited  him  the  next  year  which  was  1921,  after  his 
summer  holidays,  when  Mr.  Jacobsen  introduced  Bayer  to 
him  and  he  knew  that  it  was  in  the  winter  before  Mr. 
1321  Bayer  filed  his  application  that  he  had  worked  with 
him  and  he  had  known  the  date  of  the  application. 
He  had  never  failed  to  make  the  concrete.  It  is  easy  to 
make  it.  He  did  not  think  that  anybody  in  the  world  today 
can  make  it  as  good  as  it  can  be  made.  Every  day  one 
could  make  it  better  and  better.  It  is  not  yet  perfected. 
There  are  many  things  to  find  out,  new  materials  that  today 
are  not  perfectly  made  of  any  material.  There  are  some 
proportions  that  are  better  than  others,  of  course,  but  there 
is  not  much  difference  when  you  can  take  two  or  three  hun¬ 
dred  per  cent,  more  or  less,  of  the  different  kinds  of  things, 
then  you  can  see  it  is  not  so  important  to  write  anything 
down  as  to  the  proportions.  They  had  tried  many  formulae 
but  had  only  written  down  two  or  three  of  them.  He  had 
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made  the  mucilage  and  the  concrete  himself  sometimes  but 
mostly  he  had  seen  Mr.  Bayer  make  it.  Mr.  Bayer  showed 
him  how  to  make  it  and  had  made  it  in  his  laboratory  but  he 
had  never  tried  to  make  the  foam  before  Mr.  Bayer  showed 
him  how  to  do  it.  He  had  never  had  anv  difficultv  in  mak- 
ing  it  and  if  he  got  the  proportions  a  little  out  of  the  usual 
it  made  good  concrete  until  one  has  too  much  tangin  in  the 
solution  so  that  it  will  form  gelatin.  The  better  the  ma¬ 
chine  is  with  which  you  are  stirring  it  and  whipping  it,  the 
more  foam  you  will  get.  It  is  not  true  that  the  longer  you 
beat  it,  the  more  foam  is  made.  He  had  some  samples  of 
the  concrete  made  during  1921  or  1922.  He  had  a  photo  of 
a  sample  made  in  January  or  February  1923.  He  had  a 
photograph  marked  “Bayer  Exhibit  24’ ’  which  is  a  photo¬ 
graph  of  concrete  made  with  foam  of  tangin.  The  original 
of  the  photograph  is  in  the  Canadian  case.  The  photograph 
was  a  good  one  of  the  concrete  made  in  1921  or  1922.  This 
cell  concrete  was  made  of  tangin  to  his  knowledge.  At 
present  they  use  resin  soap  and  gelatin  instead  of  tangin 
because  it  is  easier  to  get  and  make  the  foaming  materials, 
and  it  will  give  more  foam  for  the  same  monev  but  the  cell 
concrete  made  from  these  two  materials  will  be  just 
1322  the  same.  Bayer  has  assigned  his  invention  to 
Christiani  and  Nielsen  of  Copenhagen  and  they  are 
now  making  large  quantities.  Mr.  Meyer  could  tell  more 
about  that.  They  are  making  it  by  the  same  process  Mr. 
Baver  used.  Thev  make  it  by  machines  and  there  are  manv 
machines  for  making  it.  In  his  laboratory  they  made  a 
little  machine  for  making  the  foam  and  it  took  a  month  or 
fortv  davs  to  make  it  and  afterwards,  when  thev  came  with 
the  invention  to  Christiani  and  Neilsen,  they  made  a  ma¬ 
chine  in  a  few  months.  He  meant  bv  a  few  months  that 
they  had  taken  two  months  to  make  a  machine  for  making 
the  foam  but  the  foam  was  not  made  continuously.  They 
made  the  concrete  in  batches,  just  as  it  had  been  made  be¬ 
fore  the  Court.  Christiani  and  Nielsen  are  still  making  it 
by  the  Bayer  process.  They  had  found  no  trouble  in  in¬ 
structing  other  people  how  to  make  it  by  the  Bayer  process. 
They  can  make  it  by  the  Bayer  process,  he  thought,  by 
simply  handing  them  the  patent,  but  of  course  now  we  know 
more  about  making  concrete,  how  much  sand  you  can  add  to 
the  concrete  and  how  to  make  all  kinds  of  specific  weights, 
etc.  He  was  handed  Bayer’s  Exhibit  25.  He  said  it  was 
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a  sample  from  Mr.  Bayer  which  they  had  made  in  1922  and 
he  had  given  it  to  Christiani  and  Nielsen  in  1923  and  they 
had  kept  it  since.  The  sample  is  made  exactly  by  the  Bayer 
process  except  that  tangin  was  not  used.  They  had  made  it 
with  soap. 

#  i 

Cross-examination. 

i 

By  Mr.  Stebbins : 

Mr.  Bayer  began  to  use  resin  soap  instead  of  tangin  in 
February  or  March  1922.  Mr.  Bayer  first  showed  me  how 
to  make  this  cell  concrete,  but  I  onlv  knew  how  to  make  it 

7  •/ 

after  what  Mr.  Bayer  wrote  in  his  patent  application.  It 
is  true,  however,  that  I  made  this  cell  concrete  in  Mr. 
Bayer’s  laboratory  about  ten  years  ago.  I  also  watched 
Mr.  Bayer  make  it. 

In  making  the  solution  of  mucilage  which  I  used  in 
1323  the  experiment  which  I  performed  in  Court,  I  cooked 
some  Irish  moss  with  some  soda  which  was  purchased 
here.  The  Irish  moss  was  purchased  in  a  drug  store  here. 
The  soda,  which  I  used,  was  caustic  soda.  I  do  not  know 
how  much  caustic  soda  I  used,  but  I  think  it  was  as  much 
as  you  could  put  on  a  finger  nail.  I  did  not  soak  the  Irish 
moss  first,  but  I  put  warm  water  on  it  from  the  pipe  and 
then  heated  it  to  almost  boiling.  I  used  the  caustic  soda 
for  two  reasons.  One,  as  I  said  before,  because;  the  solu¬ 
tion  will  keep  over  when  it  has  a  little  alkali  in  it,  and  for 
the  other  reason,  one  gets  the  tangin  out  of  the  Irish  moss 
better  by  cooking  it  with  alkali  water. 

I  have  made  cell  concrete  using  Irish  moss  without  the 
use  of  any  alkali.  I  do  not  know  what  proportion  of  Irish 
moss  I  used  in  the  water  in  making  the  foam  solution  which 
I  brought  into  Court  for  use  in  my  court  experiment.  I 
take  so  much  (indicating).  The  foam  solution,  which  I 
used  in  my  court  experiment,  did  not  have  gelatin  in  it.  It 
was  made  up  of  Irish  moss  cooked  in  a  little  alkali  water 
with  no  gelatin  and  no  formaldehyde.  I  cannot  sav  what 
percentage  of  Irish  moss  I  used  in  this  solution.  I  have 
no  idea.  I  used  as  much  Irish  moss  as  I  could  take  in  my 
hand.  I  think  I  used  five  or  six  cups  of  water. 

44 Tangin”  is  a  general  name  for  mucilaginous  materials 
that  you  get  out  of  all  seaweeds.  Seaweed  is  4 4 tang”  in 
Danish. 
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I  think  that  “plantesslim”  in  Danish  means  some  starch; 
you  can  buy  it  in  the  drug  store.  It  is  something  like 
mucilage.  Plantesslim  in  Danish  means  mucilage,  but  I 
really  do  not  know  much  about  plantesslim  in  Danish. 

Carbolic  acid  might  also  have  been  used  to  preserve  this 
foam  solution  as  well  as  formaldehyde.  If  one  makes  a  mix- 
lure  of  tangin,  gelatin,  and  formaldehyde  I  do  not  know  how 
much  formaldehyde  one  could  use.  I  do  not  think  one  can 
use  too  much.  I  think  Mr.  Baver  used  formaldehyde 
when  gelatin  was  used  with  concrete  so  as  to  make 
1324  it  harden  a  little  slower.  He  could  not  tell  how 
much  formaldehyde  one  can  use. 

I  do  not  know  whether  one  can  buv  tangin  in  the  United 
States,  but  one  can  make  it  out  of  seaweed  or  Irish  moss. 
The  tangin  he  had  bought  was  a  black  or  brown  or  yellow 
substance  which  he  thought  depended  upon  the  kind  of  sea¬ 
weed  they  used  for  making  it.  I  have  never  bought  any 
tangin.  Mr.  Bayer  bought  it  for  me.  I  have,  however,  ob¬ 
tained  tangin  from  Norway  for  other  purposes.  I  have 
none  of  it  here.  That  was  three  years  ago  when  I  used  it 
for  asphalt  emulsion. 

At  the  present  time,  tangin  is  not  being  used  in  making 
cellular  concrete.  We  started  to  use  soap  and  gelatin  in 
January,  February  and  March  1922. 

Some  of  the  tangins  vou  buv  from  Norway  have  a  little 
acid  reaction,  but  only  a  little  one.  These  acid  tangins  can 
also  be  used. 

Mr.  Baver  also  used  white  mucilage  to  make  the  foam 
besides  tangin  from  sea-tang.  I  do  not  remember  quite 
well,  but  I  think  he  used  a  white  mucilage.  I  think  it  was 
some  starch  already  cooked,  which  vou  can  buv  in  the  drug 
store,  and  which  people  used  for  paper-hanging.  It  was 
something  like  paper-hanger’s  paste.  I  cannot  remember 
whether  he  used  common  gum  arabic  mucilage  or  not. 
Neither  can  I  remember  exactly  whether  he  ever  used  anv 

*  v 

gum  tragacanth. 

o  o 

Further  cross-examination. 

Bv  Mr.  Bvrne : 

*  * 

Bayer’s  Danish  Application  states:  “In  certain  cases  it 
has  been  observed  that  the  durability  of  the  foam  is  fur¬ 
ther  increased  by  adding  small  portions  of  formaldehyde.” 
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I  think  this  is  true  and  I  think  it  is  especially  true  when  one 

has  to  use  it  with  Portland  Cement.  I  do  not  know  how 

much  formaldehyde  you  would  then  use.  One  would  not 

use  ten  per  cent  or  as  much  as  one  per  cent.  I  have 

1325  seen  Mr.  Baver  use  formaldehyde.  Mr.  Baver  took 

a  bottle  of  formaldehyde  and  did  so  (indicating). 

I  do  not  know  how  much  he  put  in.  Perhaps,  in  one  case, 

he  might  have  used  two  to  three  c.  c.  and  in  other  cases 

three  to  four.  I  have  also  tried  it  myself  and  have  added 

formaldehyde  in  the  same  way  as  Mr.  Bayer  used  it.  Mr. 

Bayer  showed  me  how  to  use  formaldehyde,  but  I  cannot 

say  how  much. 

* 

Erik  V.  Meyer. 

Erik  V.  Meyer,  a  witness  called  on  behalf  of  the  party 
Bayer,  having  been  duly  sworn,  did  testify  as  follows: 


Citizen  of  Denmark,  Age  38.  Occupation,  Civil  Engineer. 
Residence,  Copenhagen.  Employed  by  Christiani  and 
Nielsen  whose  principal  business  is  the  manufacture  of 
reinforced  concrete,  contracting  work  and  cell  concrete. 
He  began  making  concrete  in  1923,  according  to  the  Bayer 
invention,  by  mixing  foam  with  mortar.  Was  taught  by 
Mr.  Bayer  and  his  friends  who  had  shown  them  some 
samples.  He  had  made  quite  a  lot  of  it  since.  Has  several 
machines  for  making  it.  Made  the  first  machine  in  1923, 
in  about,  three  months  after  they  came  in  possession  of  the 
Baver  invention.  Had  made  a  full  sized  machine  within 
three  months,  having  a  capacity  of  about  120  litres  which 
would  make  about  five  cubic  feet.  Later  they  made  a  ma¬ 
chine  with  a  larger  capacity.  Christiani  and  Nielsen  made 
quite  a  lot  of  the  cell  concrete.  Their  French;  factories 
have  this  year,  up  to  August,  received  orders  for  a  little 
more  than  five  million  francs  worth  which  means  about  a 
quarter  of  a  million  dollars  and  considering  the  differences 
in  prices  in  France  and  America,  he  thought  it  would  cor¬ 
respond  to  about  half  a  million  dollars  worth  of  work  in 
France  up  to  August  from  January  1st.  They  were  mak¬ 
ing  all  their  cell  concrete  by  the  Bayer  process  but  are 
using  soap  now  instead  of  tangin  because  it  is  easier  to 
obtain  and  somewhat  easier  to  cook  and  it  is  cheaper. 
1326  It  did  not  make  any  better  concrete.  The  amount  of 
foam  in  cell  concrete  would  be  by  weight  about  0.01 
per  mill  of  the  weight.  That  is  about  the  amount  of  foam- 
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ing  agent  used.  So  whether  it  is  made  of  one  kind  of  foam 
or  another  would  not  make  any  difference  in  the  products. 
They  tested  some  of  the  material  before  selling  it,  though 
they  couldn’t  test  all  of  it  and  when  you  know  that  it  is 
made  according  to  the  same  method,  you  know  all  of  it  is 
0.  K.  In  different  temperatures,  winter  and  summer,  all 
kinds  of  concrete  material  sometimes  crack  but  it  does  not 
go  to  pieces.  When  it  gets  very  wet  it  does  not  harm  the 
cell  concrete.  The  cell  concrete  is  used  mostlv  for  insula- 
tion  or  building  purposes.  By  insulation  he  meant  the  in¬ 
sulation  of  steam  pipes  or  the  like  or  insulation  of  exterior 
walls  against  heat  or  cold,  cold  storage  buildings,  and  so  on. 
The  cell  concrete  does  not  deteriorate  on  getting  wet  except 
to  crack  as  the  ordinary  concrete.  They  would  not  use  saw¬ 
dust  because  it  would  soak  the  water  from  the  concrete 
mortar  and  make  a  poorer  material.  They  had  tried  the 
cement  mixed  with  sawdust  but  are  not  making  anv  of  it 
now  because  it  is  bad  and  not  cheap.  It  is  not  a  pure 
material.  They  wanted  to  have  pure  concrete  material 
without  any  organic  matter  in  it  except  the  very  little  in 
the  foam.  He  had  never  heard  of  any  of  their  factories 
having  anv  trouble  in  making  the  concrete  where  thev  made 
it  by  the  Bayer  process.  A  good  deal  had  been  said  about 
the  exact  proportions  of  tangin  and  of  water  and  of  formal¬ 
dehyde  but  it  was  his  experience  that  you  can  tell  how  to 
make  the  foaming  agent  and  you  can  give  some  kind  of 
proportions,  but  it  does  not  matter  whether  you  use  a  solu¬ 
tion  of  say  five  per  cent,  or  whether  you  use  it  in  ten  per 
cent.  What  matters  is  how  much  foam  you  use,  how  much 
foam  vou  put  in.  If  vou  take  a  batch  of  concrete  and  vou 
want  the  specific  weight  reduced  to  fifty  per  cent,  you  want 
to  add  foam  until  it  is  raised  to  double  the  size,  and  then 
you  know  the  specific  weight  will  be  cut  by  two,  but 
1327  to  make  the  foam  you  can  make  that  with  any  kind 
of  proportion  you  want,  inside  of  a  reasonable  limit. 
If  you  take  for  instance  a  very  common  thing  that  all  of  us 
use,  that  is,  shaving  soap  and  make  the  foam  on  your  face, 
Williams  says  to  put  some  cream  on  a  wet  brush  and  take 
water  and  work  up  the  lather  on  your  face.  It  does  not 
make  anv  difference  whether  vou  take  as  much  water  one 

V  * 

day  as  the  other.  You  do  not  have  to  give  any  definite  pro¬ 
portions.  You  take  a  little  water  and  you  get  the  foam. 
When  you  go  to  make  this  foam  out  of  tangin  and  cement 
together,  vou  onlv  have  to  use  a  little  common  sense. 
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Cross-examination. 

By  Mr.  Byrne: 

The  firm  of  Christiani  and  Nielsen  own  around  twenty- 
five  factories  in  the  different  countries  where  they  do  work. 
These  various  factories  all  procure  their  foaming  solution 
from  Copenhagen  where  it  is  all  made  under  a  uniform 
formula,  with  the  exception  of  one  place  where  we  tell  them 
how  to  make  it. 

Q.  “What  is  that  formula ?”  A.  “That  we  use  now?” 

Q.  “Yes.”  A.  “I  will  tell  you  in  general - -” 

Q.  “Let  us  get  it  specifically.”  A.  “I  do  not  know 
whether  that  would  be  right  for  me  to  tell  just  exactly  the 
formula  we  are  using  today.  I  think  I  could  say  gener¬ 
ally ”  i 

Q.  “We  do  not  want  it  generally;  we  want  a  specific 
formula  to  make  this  material.”  A.  “You  want  to  know 
whether  I  know  it  or  not?” 

Q.  “I  want  it  for  this  record.  I  want  you  to  tell  us  how 
much  sea-tang  you  use.”  A.  “We  do  not  use  any  sea-tang 
at  this  moment.” 

Q.  “How  much  soap,  or  whatever  you  use?”  A. 
1327a  “We  use  1.25  kilo  of  resin  soap,  and  0.5  kilo  of 
gelatin.  ’  ’  ; 

Q.  “How  much  formaldehyde?”  A.  “Nothing.” 

Q.  “No  formaldehyde?”  A.  “No.  And  then,  of  course, 
we  use  some  water.” 

Q.  “How  much  water?”  A.  “I  do  not  think  I  care  to 
give  the  exact  proportions.” 

Mr.  Byrne:  “Your  Honor,  this  is  the  gist  of  the  whole 
story.” 

The  Witness:  “You  can  have  it  if  you  want;  it.  I  can 
give  the  formula  to  the  Court.” 

Mr.  Byrne :  4 4  That  is  what  we  want.  ’  ’ 

The  Witness:  4 4 But  openly,  you  mean?” 

By  Mr.  Byrne: 

Q.  4 4 Right  here,  yes,  if  counsel  does  not  object.”  A. 

4 4 That  would  be  diluted  up  to  a  hundred  kilos  altogether.” 


57 — 6140a 
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Q.  “You  use  formaldehyde  sometimes,  do  you  not?”  A. 
“Yes,  sometimes.” 

Q.  “When  do  you  use  it?”  A.  “We  use  it  when  it  is  cold 
in  the  weather,  and  we  use  it  when  we  work  with  Portland 
cement,  on  account  of  not  having  any  retarding  of  the  set¬ 
ting.” 

Q.  “How  much  do  you  use?”  A.  “I  see  that  you  would 
like  to  know  how  to  make  cell  concrete.” 

Q.  “We  would.”  A.  “Yes,  you  would  like  to  know.  I 
haven’t,  it  here.  I  think  it  is  something  like  400  grams  of  a 
40  per  cent,  solution  for  one  cubic  meter  of  cell  concrete.” 

Mr.  Bvrne:  “For  ease  in  reading  this  record,  I  am 

9/  C/  7 

1328  going  to  ask  that  the  reporter  note  these  four  sub¬ 
stances  that  you  have  indicated,  and  put  opposite 
each  the  proportion  you  have  stated.  That  will  make  it  easy 
reading.” 

The  Witness:  “I  think  I  gave  it  to  vou  verv  clearlv.” 

Mr.  Byrne:  “It  saves  reading  through  to  find  those  pro¬ 
portions.” 

“The  formula  stated  was  as  follows: 

Kesin  soap  ....  1.25  kilo 
Gelatin .  0.5  kilo 

Diluted  in  water  up  to  100  kilos. 

400  grams  of  a  40  per  cent,  solution  of  formaldehyde 
(formalin)  for  one  cubic  meter  of  cell  concrete.” 


Bv  Mr.  Bvrne : 

y  * 

Q.  “What  percentage  of  formaldehyde  do  you  use  in  the 
foam  solution?”  A.  “As  I  said,  we  do  not  put  any 
formaldehvde  in  the  foam  solution.” 

Q.  “You  said  you  did  on  certain  occasions.”  A.  “No,  we 
do  not  put  it  in  the  foam  solution.  We  use  it  so  much,  as  I 
said,  in  one  cubic  meter  of  cell  concrete.” 

Q.  “How  do  you  use  it  when  you  use  formaldehyde?”  A. 
“We  put  it  in  the  mixing  machines.” 

Q.  “You  do  not  put  the  formaldehyde,  then,  in  the  foam¬ 
ing  solution?”  A.  “No.” 

Mr.  Bayer  showed  us  how  to  operate  under  this  patent  in 
1923.  Mr.  Bayer  showed  us  how  he  made  the  foam,  and  how 
he  mixes  that  with  the  mortar. 
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Q.  4 ‘Did  he  show  you  the  proportions  he  used?”  A.  “He 
took  a  little  tangin — or  I  do  not  remember  what  he  took  at 
that  time,  but  he  took  a  foaming  agent  and  some  water  and 
mixed  them  together,  and  made  a  foam,  and  mixed 
1329  the  foam  and  the  mortar.” 

Q.  “He  used  some  measure,  did  he  not,  to  take 
those  substances,  the  same  as  you  did  here?/  A.  “He 
might  have  done  that.” 


Further  cross-examination. 

By  Mr.  Stebbins: 

Foam  will  have  a  retarding  effect  on  Portland  cement, 
but  it  has  only  a  slight  retarding  effect  on  gypsum.  Our 
company  also  makes  gypsum  products.  Our  company  does 
not  use  tangin  as  a  foaming  agent. 

Redirect  examination. 

By  Mr.  Newton : 

You  have  given  the  definite  proportions  of  those  things 
which  go  into  your  foam,  could  you  vary  those  proportions? 
He  answered  “Certainlv,  we  could  varv  them  within  wide 
limits. 7  ’  But  they  stuck  to  those  exact  proportions  as  a  rule 
because  you  choose  one  thing  and  you  stick  to  that  when  it  is 
all  right  but  you  could  change  them  and  put  twice  the 
amount  of  water  and  it  would  make  no  difference.  You 
would  only  have  to  see  that  you  would  use  foam  enough  in 
proportion  to  the  mortar,  and  that  is  really  the  difficult 
thing,  the  only  difficult  thing  in  making  these  light  ma¬ 
terials.  When  you  give  a  proportion  how  to  make  the  foam, 
as  in  the  American  specification,  but  which  are  not  called 
for  in  the  Danish  specifications  as  a  rule,  that  does  not  mean 
anything,  as  a  rule,  because  none  of  these  are  the  preferred 
proportions.  We  know  that  by  experience  because  we  have 
worked  with  those  also.  The  one  thing  in  the  Rice  specifica¬ 
tion  is  by  no  means  a  good  foaming  specification.  He  had 
kept  up  with  the  Canadian  litigation  between  Bayer  and 
Rice  and  was  well  acquainted  with  the  Rice  specification. 
Rice  gives  some  definite  proportions  but  they  are  not  at  all 
the  best.  They  can  be  used.  He  had  tried  it  out  very  thor¬ 
oughly  and  they  are  not  the  best  proportions  that 
1330  those  things  ought  to  have.  He  remembered  the  de¬ 
cision  of  the  Canadian  Supreme  Court.  He  was 

58— 6140a 
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handed  the  decision  of  the  Supreme  Court  of  Canada.  He 
was  enough  of  a  commercial  man  to  know  the  general  effect 
of  the  Court .’s  decision  and  what  rights  he  had  gotten  under 
that  decision.  That  decision  was  on  the  same  question  in¬ 
volved  in  this  case  as  far  as  the  operativeness  of  the  Bayer 
process  is  concerned.  The  decision  was  filed  in  the  case  as 
Bayer  Exhibit  No.  21.  The  decision  of  the  Supreme  Court 
of  Canada  was  appealed  to  the  Privy  Council  in  London 
and  the  Privy  Council  has  affirmed  the  decision  of  the  Su¬ 
preme  Court  of  Canada.  This  decision  was  filed  in  the  case 
as  Baver’s  Exhibit  No.  26. 

Recross-examination. 

Bv  Mr.  Bvrne : 

•*  V 

In  the  Canadian  proceeding,  the  witness  Thompson,  who 
testified  therein  on  behalf  of  the  assignees  of  Baver,  was 
asked  what  the  ingredients  of  the  foam  compound,  which 
they  used,  were.  As  stated  on  the  bottom  of  page  69  of  the 
printed  record  in  that  proceeding,  which  has  been  intro¬ 
duced  in  this  proceeding  as  Rice’s  Exhibit  N,  Mr.  Thomp¬ 
son  replied:  “A  disclosure  of  the  necessary  tables  used  in 
two  or  three  of  those  time  factors  might  give  information 
to  our  competitors  which  we  did  not  feel  willing  to  disclose 
unless  compelled  to  do  so.”  It  is  true  that  Mr.  Thompson 
could  not,  on  his  own  responsibility,  disclose  our  formulas, 
but  when  I  did  so  I  stood  for  it.  In  other  words,  he  could 
not  disclose  the  formula  in  Canada,  but  I  have  made  the 
decision  to  do  so  and  I  have  so  done.  In  so  doing,  I  dis¬ 
closed  a  trade  secret  to  this  Court. 

It  is  true  that  we  use  a  constant  foam,  but,  as  I  stated  on 
my  re-direct  examination,  we  can  depart  from  that  when¬ 
ever  we  want  to.  The  use  of  the  constant  foam  gives  us  a 
constant  product.  It  would  be  a  very  foolish  thing  to 
1331  change  around  all  the  time.  If  a  hundred  people 
were  making  a  certain  article,  one  would  tell  them  all 
to  do  it  a  certain  way. 

As  heretofore  stated  by  me,  the  Copenhagen  office  of 
Christiani  and  Nielsen  sends  foam  solution  to  its  twenty- 
five  licensees.  Christiani  and  Nielsen  use  one  uniform  foam 
solution  because  that  is  the  only  practical  way. 
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Exhibits. 

1332  Application  of  Erik  Christian  Bayer.  Serial  No. 
661,723.  Filed  September  8, 1923.  Improvement  in 
Method  of  Manufacturing  Porous  Building  Mate¬ 
rials. 

Application  for  U.  S.  Letters  Patent. 

Petition. 

To  the  Commissioner  of  Patents: 

Your  petitioner  Erik  Christian  Bayer,  —  citizen  of  the 
kingdom  of  Denmark,  residing  at  Copenhagen,  in  the 
County  of  — ,  State  of  Denmark,  and  whose  post  office  ad¬ 
dress  is  Xo.  21'  Xordre  Frihavnsgade,  Copenhagen,  Den¬ 
mark,  prays  that  Letters  Patent  may  be  granted  to  him 
for  an  improvement  in  1 1  Method  of  manufacturing  porous 
building  materials  ”  as  set  forth  in  the  annexed  specifica¬ 
tion. 

And  he  hereby  appoints  Marks  &  Clerk,  a  firm  composed 
of  G.  C.  and  E.  C.  R.  Marks,  D.  Clerk  and  M.  A.  Adam,  of 
900  F  St.  X.  W.,  Washington,  D.  C.  his  attorneys,  with  full 
power  of  substitution  and  revocation,  to  prosecute  this  ap¬ 
plication,  to  make  alterations  and  amendments  therein;  to 
sign  the  drawings,  to  receive  the  Letters  Patent  and  to 
transact  all  business  in  the  United  States  Patent  Office  con¬ 
nected  therewith. 

Signed  at  Copenhagen  in  the  County  of  — ,  and  State  of 
Denmark,  this  27th  day  of  August,  1923. 

ERICK  CHRISTIAN  BAYER. 

Specification. 

To  all  whom  it  may  concern: 

i 

Be  it  known,  that  I  Erik  Christian  Bayer,  citizen  of  the 
kingdom  of  Denmark,  residing  at  Copenhagen,  in  the 
Countv  of  — ,  and  State  of  Denmark,  have  invented  certain 
new  and  useful  improvements  in  “  Method  of  manufactur¬ 
ing  porous  building  materials’ ’  of  which  the  following  is  a 
specification. 
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The  invention  treats  of  a  method  of  manufacturing 
porous  building  materials  and  the  like  from  substances 
which  are  mixed  with  water  or  other  fluids,  for  inst. 

1333  cement  and  gypsum,  and  the  method  consists  therein 
that  frothy  substances  are  added  in  an  indifferent 

manner  during  the  treatment  of  the  substance  with  the  mix¬ 
ing  fluid. 

The  inventor  has  found  that  bv  a  suitable  choice  of  such 

V 

substances  a  foam  may  be  produced  which  during  the  ensu¬ 
ing  forming  of  the  material  is  sufficiently  durable  so  that  a 
number  of  air-bubbles  are  left  in  the  mass. 

The  manufacture  may  take  place  in  such  a  manner  that 
the  foam  developing  substance  is  added  to  the  mixing  fluid 
or  to  a  mixture  of  this  fluid  and  the  substance-  which  are 
to  be  mixed  with  the  fluid,  whereafter  the  foam  is  developed 
by  a  vigorous  stirring  up  of  the  mass  or  by  introduction 
of  compressed  air,  eventually  carbonic  acid.  In  most  cases 
it  will  be  best  to  add  already  developed  foam  to  the  mixing 
fluid  or  to  the  mixture  of  this  fluid  and  the  substance  to  be 
mixed  therewith.  Bv  manufacture  on  a  large  scale  the  foam 
thus  may  be  developed  in  a  special  machine  and  then  be 
transferred  to  a  mixing  machine  of  alreadv  known  construe- 
tion,  so  that  the  foam  is  introduced  in  the  mixture  instead  of 
or  simultaneouslv  with  sand  or  other  filling  substances. 

As  foam  developing  substances  may  be  used  different 
sorts  of  mucilage,  for  inst.  a  substance  produced  from  sea- 
tang,  the  socalled  tangin.  The  durability  of  the  foam  de¬ 
veloped  from  these  substances  may  be  augmented  by  add¬ 
ing  gelatine.  The  quantities  to  be  used  of  these  substances 
are  quite  small  so  that  the  method  is  also  very  cheap. 

In  certain  cases  a  further  durabilitv  of  the  foam  has  been 
obtained  by  adding  a  small  portion  of  formaldehyde. 

On  account  of  its  structure  the  material  produced  will  be 
light  and  heat  insulating,  and  it  may  at  pleasure  be  pro¬ 
duced  in  plates  which  are  masoned  in  or  fastened  with  nails 
or  which  are  cast  on  the  premises. 

Having  now  particularly  described  and  ascer- 

1334  tained  the  nature  of  my  said  invention  and  in  what 
manner 'the  same  is  to  be  performed  I  declare  that 

what  I  claim  is: 

1.  A  method  of  manufacturing  porous  building  materials 
of  substances  which  are  mixed  with  water  or  other  fluids, 
characterized  by  the  fact  that  foam  developing  substances, 
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from  which  foam  is  produced  by  introduction  of  compressed 
air,  or  foam  which  is  already  produced  from  such  sub¬ 
stances  are  added  to  the  mixing  fluid  or  to  a  mixture  of 
such  fluid  and  the  substance  to  be  mixed  therewith. 

2.  Method  as  stated  in  claim  1,  characterized  therein  that 
the  foam  developing  substance  is  a  mucilage,  for  inst. 
tangin. 

3.  Method  as  stated  in  claims  1  and  2,  characterized 
therein  that  gelatine  is  added  to  the  foam  developing  sub¬ 
stance. 

4.  Method  as  stated  in  claims  1-3,  characterized  therein 
that  formaldehyde  is  added  to  the  foam  developing  sub¬ 
stance  or  to  the  foam. 

Add  A'.  A'  >  i 

In  testimony  whereof,  I  have  signed  my  name  to  this 
specification  in  the  presence  of  two  subscribing  witnesses. 

ERIK  CHRISTIAN  BAYER. 

Witnesses : 

S.  BARDRAM. 

GILBERT  ASK. 


Oath. 


Kingdom  of  Denmark, 

City  of  Copenhagen , 

American  Consulate  General,  ss: 

Erik  Christian  Bayer,  the,  above  named  petitioner,  being 
sworn  (or  affirmed),  deposes  and  says  that  he  is  a  citizen 


13'  Nordre 
verily  be- 


of  the  Kingdom  of  Denmark  and  resident  of  No. 
Frihavnsgade,  Copenhagen,  Denmark;  that  he 

lieves  himself  to  be  the  original,  first  and  sole  in- 
1335  ventor  of  the  improvement  in  method  of  manufac¬ 
turing  building  materials  described  and  claimed  in 
the  annexed  specification;  that  he  does  not  know  and  does 
not  believe  that  the  same  was  ever  known  or  used  before 
his  invention  or  discovery  thereof  or  patented  or  described 
in  any  printed  publication  in  any  country  before  his  inven¬ 
tion  or  discovery  thereof,  or  more  than  two  years  prior  to 
this  application,  or  in  public  use  or  on  sale  in  the  United 
States  for  more  than  two  years  prior  to  this  application; 
that  said  invention  has  not  been  patented  in  any  country 
foreign  to  the  United  States  on  an  application  filed  by  him¬ 
self  or  his  legal  representatives  or  assigns  more  than 
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twelve  months  prior  to  this  application ;  and  that  no  appli¬ 
cation  for  patent  on  said  improvement  has  been  filed  by 
himself  or  his  representatives  or  assigns  in  any  country 
foreign  to  the  United  States,  except  as  follows:  in  Denmark 
the  11th  September  1922,  patent  No.  31916. 

ERIK  CHRISTIAN  BAYER. 

Sworn  and  subscribed  to  before  me  this  27th  day  of  Au¬ 
gust,  1923. 

[seal.]  E.  GIESSING, 

Vice-Consul  of  the  United  States 
of  America,  at  Copenhagen ,  Denmark. 

Foreign  Fee  Stamp  #9784. 

1336  Rice's  Exhibit  R-la. 

Translation  of  Bayer’s  Danish  Application. 

The  annexed  description  is  an  exact  and  literal  copy  of 
the  one  filed  by  Mr.  Erik  Christian  Bayer,  Civil  Engineer, 
Copenhagen,  on  September  11,  1922,  together  with  his  ap¬ 
plication  for  a  patent  for  a  method  of  manufacturing  po¬ 
rous  building  materials. 

The  Patent  and  Trade-Mark  Office. 

The  Patent  Department,  Copenhagen,  the  19th  October, 
1925 

[Sign-]  HOLTEN-NIELSEN, 

Director. 

Erik  Christian  Bayer,  Civil  Engineer,  Norrevoldgade  110, 

Copenhagen. 

Method  of  Manufacturing  Porous  Building  Materials. 

The  invention  concerns  a  method  of  manufacturing  po¬ 
rous  materials  for  building  purposes,  etc.,  from  substances 
which  set  when  mixed  with  water  or  other  fluids,  for  in¬ 
stance  cement  and  gypsum,  and  the  process  consists  of  add¬ 
ing  frothv  substances  in  an  indifferent  manner  during  the 

O  v  O 

treatment  of  the  substance  with  the  mixing  fluid. 

It  has  turned  out  that  a  suitable  choice  of  such  sub¬ 
stances  make-  it  possible  to  produce  a  foam,  which  during 
the  ensuing  shaping  of  the  material  is  of  such  a  durability 
that  a  great  number  of  air-bubbles  are  left  in  the  mass. 

The  production  may  take  place  by  adding  the  foam-devel¬ 
oping  substance  to  the  setting  fluid  or  to  a  mixture  of  same 


I 


i  JOHN  A.  RICE  ET  AL.  VS.  C.  K.  ROOS  ET  AL.  1149 

k  and  the  material  which  is  to  be  mixed  with  the  fluid ; 

1337  thereafter  the  foam  is  developed  either  by  stirring 
up  the  mass  vigorously  or  by  introducing  compressed 

air,  possibly  carbonic  acid.  In  most  cases  it  will,  however, 
be  simplest  to  add  foam  already  developed  to  the  mixing 
fluid  or  to  the  mixture  of  same  and  the  setting  substance. 
By  production  on  a  large  scale  the  foam  may  be  prepared 
in  a  special  machine,  from  which  it  is  carried  to  a  mixing 
machine  of  the  usual  construction  so  that  the  foam  is  in¬ 
troduced  into  the  mixture  instead  of  or  simultaneously  with 
the  sand  or  other  expletives. 

As  foamy  substance  different  kinds  of  mucilage,  for  in¬ 
stance  the  mucilage  obtained  from  sea-tang,  the  so-called 
v  tangin,  may  be  used.  The  durability  of  the  foam  obtained 

from  such  substances  may  be  increased  by  adding  gelatine. 
The  quantities  required  of  these  substances  are  inconsider¬ 
able,  and  consequently  the  manufacturing  process  is  very 
cheap. 

In  certain  cases  it  has  been  observed  that  the  durability 

of  the  foam  is  further  increased  by  adding  small  portions 

*  of  formaldehvde. 

* 

On  account  of  its  structure  the  material  produced  will  be 
light  and  heat-proof,  and  it  may  at  pleasure  be  manufac¬ 
tured  in  shaped  slabs,  which  are  fastened  on  with  cement 
or  nails,  or  which  are  cast  on  the  premises. 

j 

Patent  Claims. 

! 

\ 

1.  Method  of  manufacturing  porous  building  materials 
from  substances,  which  are  setting  when  mixed  with  water 
or  other  fluids,  characterized  by  the  fact  that  foamy  sub¬ 
stances,  from  which  foam  is  produced  before  the  setting, 
for  instance  by  the  introduction  of  compressed  air,  or  foam 
already  developed  from  such  substances,  are  added  to  the 
mixing  fluid  or  to  a  mixture  of  same  and  the  setting  sub¬ 
stance. 

2.  Method  as  stated  in  claim  1,  characterized  by  the  fact 
that  the  foamy  substance  consists  of  a  mucilage,  for  in¬ 
stance  tangin. 

1338  3.  Method  as  stated  in  claims  1  and  2,  characterized 
by  adding  gelatine  to  the  foamy  substance. 

4.  Method  as  stated  in  claims  1-3,  characterized  by  add¬ 
ing  formaldehvde  to  the  foamv  substance  or  to  the  foam. 

ERIK  CHR.  BAYER. 
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Hereby  I  certify  the  foregoing  to  be  a  true  and  faithful 
translation  of  the  original  in  the  Danish  language  this  day 
produced  to  me. 

Witness  under  my  hand  and  seal. 

Copenhagen,  the  22nd  October,  1925. 

[seal.]  EMMY  KUBA, 

Sworn  Translator  and  Interpreter. 


1339  Interference  Letter,  May  22,  1924,  to  Bayer. 

50974. 


The  subject-matter  involved  in  the  interference  is: 

Count:  The  process  of  forming  a  cellular  cement  which 
comprises  forming  a  tenacious  foam  and  mixing  the  foam 
with  a  cement. 

This  interference  involves  your  application  above  identi¬ 
fied  and  an  application  of  John  A.  Rice,  for  A  Cellular 
Cement  and  a  Process  for  Making  the  Same,  whose  post 
office  address  is  1165  Arch  St.  Berkelev,  Calif,  and  whose 
attorney  is  H.  H.  Byrne,  of  Wash.  Loan  &  Trust  Bldg., 
Washington,  D.  C. 

The  relation  of  the  count  of  the  claims  of  the  respective 
parties  is  as  follows : 


Count. 


Count  compared. 


Bayer.  Rioe. 

5  8 

A.  M.  LEWERS, 
Examiner,  Div.  6. 


1340  Bayer’s  Preliminary  Statement. 

To  the  Examiner  of  Interferences,  United  States  Patent 
Office,  Washington,  D.  C.,  U.  S.  A. 

Dear  Sir: 

According  to  a  letter  dated  Mav  22nd  from  the  Patent 
Office,  I  beg  below  to  state  the  data  required  by  Rule  110. 

1.  The  idea  for  the  invention  was  conceived  about  July 
1st,  1921. 

2.  Drawings  regarding  this  invention  are  not  existing. 

3.  The  invention  was  shown  to  other  persons  about  Sep¬ 
tember  11th,  1921. 

4.  The  invention  was  carried  out  about  Januarv  1st, 
1921. 


i 


« 


» 


4 
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5.  The  invention  is  applicable  everywhere  for  the  manu¬ 
facture  of  porous  and  highly  porous  stones,  i  which  are 
made  of  a  material  that  hardens  with  water. 

6.  The  below-mentioned  patent  application,  on  which 
Danish  patent  No.  31,916  was  granted,  was  filed  within  12 
months  prior  to  the  filing  of  the  application  in  U.  S.  A., 
namely : 

Danish  patent  application  No.  1,763  dated  ;  September 
12th,  1922.  ; 

7.  The  applicant  is  himself  the  inventor. 

8.  Patents  for  the  invention  have  hitherto  been  granted 

in  the  following  countries:  Denmark,  patent  No.  31,916, 
granted  on  June  19th,  1923,  published  on  February  15th, 
1924;  Belgium,  patent  No.  312,786,  granted  on  October 
15th,  1923;  Switzerland,  patent  No.  104,965,  granted  on 
March  15th,  1924.  I 

9.  The  invention  is  described  in  Denmark  under  Danish 
patent  No.  31,916  on  June  19th,  1923,  as  “process  for  the 
manufacture  of  porous  materials  for  constructive  pur¬ 
poses”  (Fremgangsmaade  til  Fremstilling  af  porose 
Bygningsmaterialer),  in  Belgium  on  October  15th,  1923, 
under  patent  No.  312,786  as  “Procede  de  fabrication  de 
materiaux  de  construction  poreux,”  and  in  Switzerland  on 

March  15th,  1924,  under  Swiss  Patent  No.  104,965  as 
1341  “Verfahren  zur  Herstellung  von  porosen  Bauma- 
terialen.” 

10.  The  invention  was  introduced  into  U.  S.  A.  on  Sep¬ 
tember  8th,  1923,  in  the  shape  of  an  American  patent- 
application. 

ERIK  CHRISTIAN  BAYER. 

Sworn  to  and  subscribed  before  me  this  20th  day  of 
August,  1924. 

[seal.]  HOWARD  F.  WITHEY, 

Consul  of  the  United  States 
of  America ,  at  Copenhagen,  Denmark. 

(Fee  stamp  attached.) 

Endorsed  on  cover :  District  of  Columbia  Supreme  Court. 
No.  6140.  Erik  Christian  Bayer,  Appellant,  vs.  John  A. 
Rice  et  al.  No.  6141.  John  A.  Rice  et  al.,  Appellants,  vs. 
Carlisle  K.  Roos  et  al.  Court  of  Appeals,  District  of  Colum¬ 
bia.  Filed  Jan.  19,  1934.  Henry  W.  Hodges,  Clerk. 
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solutions  with  5  cc.  of  distilled  water,  separate  the  chloroform,  and  evapo¬ 
rate  it  carefully  to  dryness  on  a  water  bath.  Add  to  the  residue  thus  obtained 
10  cc.  of  fiftieth-normal  sulphuric  acid,  heat  gently  until  dissolved,  cool, 
add  two  drops  of  methyl  red  T.S.,  and  titrate  the  excess  of  acid  with 
fiftieth-normal  sodium  hydroxide:  not  less  than  7.5  cc.  of  the  latter  is  required 
( 'foreign  alkaloids). 

Preserve  in  well-closed  containers,  protected  from  light. 

Average  dose — Metric,  0.00S  Gm. — Apothecaries,  H  grain. 


MUCILAGO  ACACLE 
Mucilage  of  Acacia 

Mucil.  Acac. — Mucilage  of  Gum  Arabic 


Acacia,  in  small  fragments .  350  Gm. 

Sodium  Benzoate .  1  Gm. 

Distilled  Water,  a  sufficient  quantity, 

To  make .  1000  CC. 


Place  the  acacia  in  a  graduated  bottle  having  a  wide  mouth  and  a 
capacity  not  exceeding  1000  cc.,  wash  the  drug  with  cold  water,  allow 
it  to  drain,  and  add  enough  warm  distilled  water,  in  which  the  sodium 
benzoate  has  been  dissolved,  to  make  the  product  measure  1000  cc. 
After  stoppering,  lay  the  bottle  on  its  side,  rotating  it  occasionally,  and 
when  the  acacia  is  dissolved,  strain  the  mucilage. 

Mucilage  of  Acacia  must  not  be  dispensed  if  it  has  become  sour  or 
mouldy. 

Average  dose — Metric,  15  cc. — Apothecaries,  4  fluidrachms. 

MUCILAGO  TRAGACAXTFLE 
Mucilage  of  Tragacanth 

Mucil.  Trag. 


Tragacanth .  6  Gm. 

Glycerin .  IS  Gm. 

Water,  a  sufficient  quantity, 

To  make .  100  Gm. 


Mix  the  glycerin  with  75  cc.  of  water  in  a  tared  vessel,  heat  the  mixture 
to  boiling,  remove  the  heat,  add  the  tragacanth,  and  macerate  during 
20 
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twenty-iFour  hours,  stirring  occasionally.  Then  add  enough  water  to 
make  the  mixture  weigh  100  Gm.,  stir  actively  until  of  uniform  con¬ 
sistence,  and  strain  forcibly  through  muslin. 

MYRISTICA  : 

Myristica 

Myrist. — Nutmeg 

Myristica  is  the  dried  ripe  seed  of  Myristica  fragrans  Houttuyn  (Fam. 
Myristicacese) ,  deprived  of  its  seed  coat  and  with  or  without  a  thin 
coating  of  lime. 

Myristica  yields  not  less  than  25  per  cent  of  non-volatile,  ether-soluble 
extractive  and  not  more  than  0.5  per  cent  of  acid-insoluble  ash. 

Description  and  physical  properties. 

Unground  Myristica — Ovoid  or  ellipsoidal,  from  20  to  30  mm.  in  length  and 
about  20  mm.  in  thickness;  externally  light  brown  to  dark  brown;  rcticu- 
lately  furrowed,  the  broad  end  with  a  large,  circular,  upraised  scar  from 
which  arises  a  groove  extending  to  a  depression  at  the  opposite  end;  the  cut 
surface  having  a  waxy  luster  and  mottled  brown  appearance;  odor  character¬ 
istically  aromatic,  taste  pungently  aromatic. 

Structure — Perisperm  thin,  dark  brown,  penetrating  by  many  wavy  branches  or 
folds  into  the  light  brown  endosperm;  embryo  small  and  more  or  less  shrunken, 
in  an  irregular  cavity  near  the  base. 

Powdered,  Myristica — Dark  reddish-brown;  consisting  of  irregular  yellowish-brown 
and  blackish-brown  fragments;  perisperm  with  large,  circular  or  elliptical 
volatile-oil  reservoirs,  small  thin-walled  parenchyma  cells  with  brown  con¬ 
tents  and  occasional  spiral  tracheae;  endosperm  with  more  or  less  polygonal 
parenchyma  cells  containing  starch  and  aleurone  grains  and  occasionally 
brown  pigment;  fixed  oil  globules  numerous;  starch  grains  single  or  com¬ 
pound,  the  individual  grains  spherical,  plano-convex  or  polygonal,  from  0.003 
to  0.020  mm.  in  diameter,  with  a  distinct,  sometimes  cleft  hilum. 

Assay — Proceed  as  directed  under  non-volatile  ether-soluble  extractive,  page  466. 

Average  dose — Metric,  0.5  Gm. — Apothecaries,  8  grains. 

MYRRHA 

Myrrh 

Myrrh. 

Myrrh  is  a  gum-resin  obtained  from  Commiphora  Myrrha  (Nees) 
Baillon  or  from  other  species  of  Commiphora  (Fam.  Burseracese) . 

Myrrh  yields  not  less  than  30  per  cent  of  alcohol-soluble  extractive 
and  not  more  than  4  per  cent  of  acid-insoluble  ash. 

Description  and  physical  properties. 

Unground  Myrrh — Rounded  or  irregular  tears  or  masses  of  agglutinated  tears, 
brownish-yellow  or  reddish-brown  and  more  or  less  covered  with  a  grayish  or 
yellowish  dust;  fracture  waxy,  granular,  conchoidal,  internally  deep  yellowisl. 
or  reddish-brown,  sometimes  marked  with  nearly  white  spots  or  lines,  oily, 
translucent  at  the  edges;  odor  balsamic,  aromatic;  taste  aromatic,  bitter 
and  acrid. 
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Average  dose:  Metric,  4  cc. — Apothecaries,  1  fluidrachm. 

One  average  dose  contains  about: 

0.064  cc.  or  1  minim  of  Fluidextract  of  Rhubarb. 

0.032  cc.  or  lJ 2  minim  of  Fluidextract  of  Hydrastis. 

0.004  Gm.  or  1  grain  of  Potassium  Carbonate. 


MISTURA  RHEI  COMPOSITA 

Compound  Mixture  of  Rhubarb 

Mist.  Rhei  Co.  Mistura  Rhei  et  Soda;  Mixture  of  Rhubarb  and  Soda 


Fluidextract  of  Rhubarb .  15  cc. 

Fluidextract  of  Ipecac .  3  cc. 

Sodium  Bicarbonate .  35  Gm. 

Spirit  of  Peppermint .  35  cc. 

Glycerin .  200  cc. 

Water,  a  sufficient  quantity, 

To  make .  1000  cc. 


Dissolve  the  sodium  bicarbonate  in  about  500  cc.  of  water.  Add 
the  fiuidextracts,  the  glycerin,  the  spirit  of  peppermint  and  sufficient 
water  to  make  the  product  measure  1000  cc. 

Average  dose  :  Metric,  4  cc. — Apothecaries,  1  fluidrachm. 

One  average  dose  contains  about: 

0.060  cc.  or  Vl0  minim  of  Fluidextract  of  Rhubarb. 

0.012  cc.  or  Vi  minim  of  Fluidextract  of  Ipecac. 

0.140  Gm.  or  2  grains  of  Sodium  Bicarbonate. 

0.140  cc.  or  2  minims  of  Spirit  of  Peppermint. 


MUCILAGO 

Mucilage  of 

Mucil.  Chondr. 

Chondrus . 

Water,  a  sufficient  quantity, 

To  make  .... 


CHONDRI 

Chondrus 

Mucilage  of  Irish  Moss 

.  30  Gm. 


1000  cc. 


Wash  the  chondrus  with  cold  wrater,  place  it  in  a  suitable  vessel,  add 
1000  cc.  of  water  and  heat  on  a  water  bath  during  fifteen  minutes, 
stirring  frequently.  Then  strain  it  through  muslin  with  pressure 
and  pass  sufficient  w’ater  through  the  strainer  to  make  the  product, 
when  cold,  measure  1000  cc. 
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MUCILAGO  SASSAFRAS  MEDULLAS 

Mucilage  of  Sassafras  Pith 

Mucil.  Sassaf.  Medul. 


i 

Sassafras  Pith . .  3  Gm. 

Distilled  Water,  recently  boiled . .  .  150  cc. 

To  make  about . .  .  100  cc. 


Macerate  the  sassafras  pith  in  the  water,  stirring  constantly  during 
ten  minutes,  and  filter  through  a  pledget  of  wet  cotton. 

This  preparation  should  not  be  dispensed  unless  it  has  been  recently 
prepared. 

Average  DOSE:  Metric,  15  cc. — Apothecaries,  4  fluidrachms. 


MULLAS 

Mulls 


Salve  Mulls  Steatins 

Mulls  are  ointments  of  high  fusing  points,  containing  the  desired 
medicinal  agent,  and  spread  on  soft  muslin  or  “mull,”  in  a  manner 
similar  to  the  ordinary  spread  plasters.  Although  these  mulls  are 
more  conveniently  produced  with  the  aid  of  special  mechanical 
appliances,  it  is  quite  practicable  to  prepare  them  on  a  limited  scale  as 
follows : 

Spread  a  sheet  of  moistened  parchment  paper  on  a  smooth  surface, 
wipe  off  the  excess  of  moisture  with  a  cloth,  stretch  evenly  a  corre¬ 
sponding  piece  of  unsized  mull  upon  the  parchment  paper  and  hold 
it  in  place  with  thumb-tacks.  Then  spread  the  previously  melted 
and  partly  cooled  ointment  evenly  on  the  mull  by  means  of  a  broad, 
flat  bristle-brush,  and,  when  a  sufficient  layer  has  been  applied  in  this 
way,  smooth  the  surface  by  the  aid  of  two  elastic  spatulas,  heated  by 
immersion  in  hot  -water,  wiped  dry,  and  used  alternately  to  expedite 
the  operation.  A  smooth  surface  having  been  produced,  remove  the 
thumb-tacks  and  withdraw  the  mull  from  the  parchment  paper,  the 
operation  being  facilitated  by  fastening  the  uncoated  end  of  the  mull 
upon  a  flat  stick  of  wood.  Then  suspend  the  mull  on  a  string  in  a 
cool  room,  and  when  thoroughly  chilled,  cover  it  with  paraffin  paper 
and  roll  it  into  a  cylinder. 
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Splenetic  Mixture. 


Spleen  Mixture.  Gadberry’s  Mixture. 


Ferrous  Sulphate  .... 

Quinine  Sulphate . 

Nitric  Acid  (U.  S.  P.) 

Potassium  Nitrate . 

Water,  a  sufficient  quantity 


Metric. 

14  Gm. 
14  Gm. 
14  Cc. 
42  Gm. 


Apothecaries'. 
200  grains. 

200  grains. 

200  minims. 

600  grains. 


To  make 


IOOO  Cc. 


32  fluidounces. 


Tiiturate  the  Ferrous  Sulphate,  reduced  to  powder,  with  the  Nitric 
Acid  previously  mixed  with  an  equal  volume  of  Water.  When  effer¬ 
vescence  has  ceased,  warm  the  mixture  gently,  until  it  no  longer 
evolves  visible  vapors  of  a  yellowish  tint.  Then  add  to  it  the  Quinine 
Sulphate,  the  Potassium  Nitrate,  and  lastly,  enough  Water  to  make 
1000  Cc.  (or  32  fluidounces).  When  solution  has  been  effected,  filter. 

Average  dose :  4  Cc.  (1  fluidrachm). 


MISTUKA  SULPHURICA  ACIDA. 


Sulphuric  Acid  Mixture. 


MIxtura  Sulphurica  Acida  (G.  P.) 

Sulphuric  Acid  (U.  S.  P.) . 

Alcohol,  a  sufficient  quantity 

To  make 


Haller’s  Acid  Elixir. 

Metric.  Apothecaries'. 
250  Gm.  I  8  troy  ounces. 


IOOO  Gm.  32  troy  ounces. 

* 


Add  the  Acid  very,  gradually  to  750  Gm.  (or  24  troy  ounces)  of  Alco¬ 
hol,  contained  in  a  flask,  agitating  after  each  addition,  and  taking  care 
that  the  temperature  of  the  mixture  be  not  allowed  to  rise  above  50° 
C.  ( 122°  F.).  When  the  mixture  is  cold,  add  enough  Alcohol,  if 
necessary,  to  make  1000  Gm.  (or  32  troy  ounces). 

Average  dose :  0.5  Cc.  (8  minims). 

Note. — The  same  product  may  be  obtained,  approximately,  by  carefully  and 
slowly  adding  1  volume  of  Sulphuric  Acid  to  7  volumes  of  Alcohol,  aud  this 
method  may  be  used  when  small  quantities  are  required  for  immediate  use  in  a 
prescription. 

MUCILAGO  CHONDRI. 


Mucilage  of  Irish  Moss. 

Metric. 
30  Gm. 


IOOO  Cc. 


Apothecaries?. 
440  grains. 


Irish  Moss . 

Water,  a  sufficient  quantity 


To  make 


32  fluidounces. 
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Wash  the  Irish  Moss  with  cold  Water,  then  place  it  in  a  suitable 
vessel,  add  1000  Cc.  (or  32  fluidounces)  of  Water,  and  heat  it,  on  a 
boiling  water-bath,  for  fifteen  minutes,  frequently  stirring.  Then  strain 
it  through  muslin,  and  pass  enough  Water  through  the  strainer  to 
make  the  liquid,  when  cold,  measure  ioco  Cc.  (or  32  fluidounces). 

Mucilage  of  Irish  Moss  may  also  be  prepared  in  the  following  manner: 

Metric.  A  pothecarics\ 

Irish  Moss  Gelatin  (N.  F.) .  20  Gm.  290  grains. 

Water,  a  sufficient  quantity 

To  make  IOOO  Cc.  32  fluidounces. 

Heat  the  Irish  Moss  Gelatin  with  1000  Cc.  (or  32  fluidounces)  of 
Water,  at  a  boiling  temperature,  until  it  is  completely  dissolved.  Then 
allow  the  solution  to  cool,  and  add  enough  W’ater,  if  necessary,  to 
make  up  the  volume  to  1000  Cc.  (or  32  fluidounces).  ; 

Note. — Mucilage  of  Irish  Moss,  thus  prepared,  is  well  adapted  for  the  prepara¬ 
tion  of  emulsions  of  fixed  oils.  If  it  is,  however,  required  for  admixture  with  clear 
liquids,  it  should  be  diluted,  when  freshly  made,  and  while  still  hot,  with  about  3 
volumes  of  boiling  water,  filtered,  and  the  filtrate  evaporated  to  the  volume  cor¬ 
responding  to  the  proportions  above  given.  The  filtration  may  be  greatly  facili¬ 
tated  by  filling  the  filter  loosely  with  absorbent  cotton,  and  pouring  the  liquid 
upon  the  latter. 

Mucilage  of  Irish  Moss  may  be  preserved  for  some  time  by  transferring  it,  while 
hot,  into  bottles,  which  should  be  filled  to  the  neck  then  pouring  a  layer  of  Olive 
Oil  on  top,  securely  stoppering  the  bottles,  and  keeping  them,  in  an  upright  posi¬ 
tion,  in  a  cool  place.  When  the  Mucilage  is  wanted  for  use,  the  layer  of  oil  may 
be  removed  by  means  of  absorbent  cotton. 

MUCILAGO  DEXTRINI. 

Mucilage  of  Dextrin. 

Metric.  Apothecaries'. 

Dextrin .  335  Gm. 

Water,  a  sufficient  quantity 

To  make  1000  Cc. 

Mix  them  in  a  tared  vessel,  and  heat  the  mixture,  with  constant 
stirring,  to  near  boiling,  until  the  Dextrin  is  dissolved  and  a  limpid 
liquid  results.  Then  restore  any  loss  of  water  by  evaporation,  strain 
the  liquid  through  muslin,  and  allow  it  to  cool  short  of  gelatinizing, 
when  it  will  be  ready  for  immediate  use. 

Not©. — If  the  Mucilage  is  not  at  once  to  be  used  for  preparing  emulsions  or  other 
mixtures,  transfer  it,  while  hot,  to  bottles,  which  should  be  filled  to  the  neck. 
Then  pour  into  each  bottle  a  sufficient  quantity  of  Olive  Oil  to  form  a  protecting 
layer,  and  when  the  mucilage  has  gelatinized,  securely  cork  the  bottles,  and  keep 
them  in  a  cool  place,  in  an  upright  position. 


10  troy  ounces. 
32  fluidounces. 


1161 


RICE’S  EXHIBIT  Z-3 


NATIONAL  FORMULARY.  H5 

When  gelatinized  Mucilage  of  Dextrin  is  to  be  used  for  the  preparation  of  emul¬ 
sions  or  for  other  mixtures,  pour  off  the  protecting  layer  of  oil  from  the  surface, 
remove  the  remainder  of  the  oil  by  a  pellet  of  absorbent  cotton,  and  warm  the 
bottle  gently,  until  the  Mucilage  is  liquefied.  Then  allow  it  to  cool  short  of 
gelatinizing. 

The  kind  of  Dextrin  suitable  for  this  preparation  is  the  commercial,  white 
variety,  provided  it  still  contains  some  unaltered  or  only  partially  altered  starch, 
and  forms  a  jelly  on  cooling,  when  made  into  a  mucilage  after  the  formula  above 
given.  The  yellow  variety,  which  is  completely  soluble  in  about  2  parts  of  cold 
water,  will  not  answer  the  purpose. 


MUCELAGO  SALEPo 
Mucilage  of  Salep. 

Salep,  in  fine  powder 

Cold  Water . 

Boiling  Water  .  .  .  . 


Metric. 
10  Gm 
IOO  Cc. 
900  Cc. 


Apothecaries'. 
145  grains 
3  fluidounces. 
29  fluidounees. 


Place  the  powdered  Salep  into  a  flask  containing  the  Cold  Water, 
and  shake  until  the  powder  is  divided.  Then  add  the  Boiling  Water, 
and  shake  the  mixture  continuously  until  it  has  cooled  to  250  C.  (770  F. ), 
or  below  this  temperature.  The  cooling  may  be  hastened  by  frequent 
and  brief  immersion  of  the  flask  in  cold  water. 

Mucilage  of  Salep  should  be  freshly  made,  when  wanted  for  use. 

Note. — If  Sugar  or  Sy rap  is  prescribed  in  the  same  mixture  with  Mucilage  of 
Salep,  it  is  preferable  to  triturate  the  required  quantity  of  powdered  Salep  with 
either  of  the  former,  as  the  case  may  be,  and  then  to  add  rapidly  the  proportionate 
amount  of  Boiling  Water. 


OLEA  EVFUSA. 


Infused  Oils. 

The  Dry  Herb,  in  moderately  coarse  (No.  40)  powder .  200  parts. 

Alcohol . 150  parts. 

Ammonia  Water  (U.  S.  P.) .  4  parts. 

Lard  Oil .  500  parts. 

Cotton  Seed  Oil .  500  parts. 


Moisten  the  powdered  Herb  with  a  sufficient  quantity  of  the  Alcohol 
and  Ammonia  Water  previously  mixed,  then  pack  it  tightly  into  a 
stone  or  enamelled  iron  vessel  of  suitable  capacity,  pour  on  the  re¬ 
mainder  of  the  ammoniated  Alcohol,  cover  it  well,  and  allow  the  mixt¬ 
ure  to  macerate  for  twenty-four  hours.  Then  add  120  parts  of  the 
mixed  Oils,  d  gest,  with  frequent  agitation,  during  twelve  hours,  at  a 
a  temperature  between  50°  and  6oL  C.  (1220  to  140°  F. ),  transfer  the 
mixture  to  a  strainer,  and  express  strongly.  To  the  residue,  returned 
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EDWARD  CHARLES  CORTIS  STANFORD,  OF  DALMUIR,  COUNTY  OF  DUM¬ 
BARTON,  SCOTLAND. 

MANUFACTURE  OF  USEFUL  PRODUCTS  FROM  SEA-WEED. 


SPECIFICATION  forming  part  of  Letters  Patent  No.  341,072,  dated  May  4, 1886. 

Application  filed  January  2,  188<1.  Serial  No.  187.417.  (No  specimen*. )  Patented  in  England  January  12, 1881,  No.  142,  and  in 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Edward  Charles  Cor- 
tis  Stanford,  of  Dalmuir,  in  the  county  of 
Dumbarton,  Scotland,  manufacturing  chemist, 
5  have  invented  new  and  useful  Improvements 
in  the  Manufacture  of  Useful  Products  from 
Sea- Weeds,  of  which  the  following  is  a  full, 
clear,  and  exact  description,  (and  for  which  I 
have  obtaiued  Letters  Patent  in  Great  Britain, 
io  dated  January  12,  1881,  No.  142,  and  Letters 
Patent  in  France,  dated  July  1,  1881,  No. 
143,736,)  of  w’hich  the  following  is  a  specifi¬ 
cation. 

My  said  invention  has  for  its  object  the  man 
1 5  u fact ure  or  treatment  of  sea-weeds  in  a  new 
and  improved  manner,  whereby,  in  addition 
to  the  products  ordinarily  prepared  from  such 
materials,  there  are  also  obtained  certain  new 
products  which  are  susceptible  of  important 
20  applications  in  various  arts  or  manufactures. 

In  carrying  out  my  invention  almost  any 
kind  of  sea-weed,  but  by  preference  the  kind 
known  as  “laminaria,”  is  taken  in  the  fresh 
or  more  or  less  dried  state,  or  when  partially 
25  fermented,  or  after  more  or  less  exposure  to 
sun  and  rain,  and  by  preference,  after  being 
cut  up  or  reduced  by  a  pulping  or  other  suit- 
ble  machine,  is  lixiviated  in  ordinary  coupled 
wooden  or  other  vats  with  cold  or  more  or 
30  less  heated  water.  The  salts  thereby  extract¬ 
ed  are  boiled  down  and  carbonized  or  fur- 
naced  in  closed  retorts  or  in  reverberatory 
furnaces;  and  the  charcoal  or  ash  is  treated  as 
commonly  practiced  with  sea-weed,  char,  or 
35  kelp,  or  the  solution  may  be  dialysed  or  fer¬ 
mented,  (with  the  aid  of  yeast,  if  necessary,)  in 
order  to  separate  the  salts  from  the  gummy 
and  saccharine  matters.  The  new  products 
are  obtained  from  the  residue  left  after  the 
4c  extraction  of  the  salts  by  treating  such  residue 
with  carbonate  or  hydrate  of  soda  or  other 
alkali,  or  with  bi borate  of  soda,  (borax.) 
This  operation  may  be  performed  in  any  suit¬ 
able  boilers — such,  for  example,  as  those  used 
45  for  boiling  rags,  esparto,  or  other  paper-mak¬ 
ing  materials^-it  being  preferred  by  me  to  con¬ 
duct  the  operation  under  a  slight  pressure.  A 
glutinous  or  mucilaginous  solution  is  formed 
which  is  filtered,  strained,  or  otherwise  sepa- 
50  rated  from  undissolved  matters,  and  this  solu¬ 


tion  may  be  sold  as  it  is,  or  it  may  be  more  or  less 
concentrated  by  evaporation.  When  required, 
it  may  be  decolorized  by  bleaching  or  other 
suitable  process.  In  many  cases  it  may  be  found 
most  convenient  to  have  the  residue  left  after  55 
the  extraction  of  the  salts  combined  in  a  dry 
state  with  the  alkali  or  alkaline  carbonate  or 
bi  borate,  the  users  preparing  the  solution 
themselves  in  afresh  state  by  boiling  the  com¬ 
pound  with  the  requisite  addition  of  water.  60 
For  this  purpose  the  residue  is  dried,  and  it 
and  the  alkali  or  alkaline  carbonate  or  bibo¬ 
rate  are  ground  and  mixed  together  in  suitable 
proportions,  and  then,  packed  for  sale.  The 
proportion  of  alkali  or  alkaline  carbonate  or  65 
biborate  to  the  sea- weed  residue  should  be 
what  is  found  in  practice  to  be  just  sufficient 
to  dissolve  the  acid  constituents.  In  practice 
about  five  pounds  of  soda-ash  are  generally 
sufficient  for  one  hundred  pounds  of  the  wet  70 
residue;  but  the  proportion  will  vary  in  dif¬ 
ferent  cases.  When  the  solution  has  been  sep¬ 
arated  from  undissolved  matters  the  latter  on 
treatment  with  acids  and  alkalies  and  bleach¬ 
ing  agents — as  in  the  case  of  ordinary  paper-  75 
making  materials — yields  a  substance  which 
may  be  advantageously  used  either  alone  or 
mixed  with  other  materials  for  making  paper, 
or  card-board,  or  for  other  purposes.  The  solu¬ 
tion  in  its  more  or  less  concentrated  form  or  80 
completely  dried  may  be  appropriately  named 
“algin,”  and  is  probably  a  new  compound, 
consisting  of  an  acid  which  may  be  named 
“algic”  acid,  combined  with  the  soda  or  other 
alkali  employed,  in  which  case  algin  may  be  85 
regarded  as  an  algate  of  the  alkali.  The  al¬ 
kali  may  be  separated  from  the  algin  by  means 
of  a  suitable  acid  or  salt,  which  precipitates 
the  algic  acid  as  a  jelly,  and  this  jelly  may  be 
used  as  a  nitrogenous  food  or  as  an  ingredient  90 
of  food.  Algin  and  algic  acid  are  distinguish¬ 
able  from  all  other  known  substances  by  char¬ 
acteristic  chemical  reactions,  and  they  pos¬ 
sess  peculiar  properties  which  render  them 
advantageously  applicable  for  many  purposes.  95 
Among  their  various  possible  applications  the 
following  may  be  mentioned,  namely:  the 
dressing  and  stiffening  of  textile  materials  and 
fabrics;  the  thickening  of  ooloring  and  other 
I  matters  used  in  calico-printing  and  the  mor-  100 


dan  ting  of  textile  materials  and  fabrics;  their 
nse,  instead  of  glue  or  of  dung  or  dung  sub¬ 
stitutes,  in  connection  with  calico-printing  and 
Turkey-red  dyeiug;  the  treatment  otherwise 
5  of  Turkey-red  goods;  the  batching  or  prepar¬ 
ing  of  jute  and  other  textile  materials;  the 
emulsifyingof  oils  or  rendering  them  mixable 
with  other,  liquids;  the  sizing  and  facing  of 
paper  or  mixing  with  paper  -  pulp,  papier- 
io  mache,and  the  like;  their  use  as  a  substitute  for 
gums  or  glue  for  adhesive  purposes,  for  var¬ 
nishing  prints,  and  as  a  film  for  photographic 
purposes,  instead  of  albumen,  gelatine,  or  col¬ 
lodion;  the  agglutinating  of  litae,aluipina,and 
15  other  ingredients  for  plastic  purposes,  also  of 
charcoal  or  small  coal  for  filters,  or  for  fuel,  or 
use  as  non-conductors;  the  clarifying  of  wines 
and  other  liquids.  For  some  purposes  the 
algin  or  algic  acid  may  be  advantageously 
20  mixed  or  combined  with  gums — snchastraga- 
canth,  Arabic,  or  Senegal,  or  with  albumen, 
gelatine,  glycerine,  starch, or  dextrine,  or  with 
one  or  more  of  the  following,  namely:  mag¬ 
nesia-salts,  potash  chromate  and  bichromate, 
25  potash -permanganate,  mercury-chloride,  pot¬ 
ash  and  soda  silicates,  soda-phosphates,  soda- 
stannate,  soda-succinate,  alkalies  and  alkaline 
salts,  carbonates,  sulphates,  cyanides,  ferro- 
cyanides,  ferri-cyanides,  benzoic  acid,  ben- 
30  zoates,  tannic  acid,  and  gallic  acid. 


% 

Having  thus  particularly  described  my  said 
invention  and  the  manner  of  performing  the 
same,  I  have  to  state  that  I  do  not  restrict 
myself  to  the  precise  details  hereinbefore  de¬ 
scribed,  but  that  what  I  believe  to  be  novel  35 
and  original,  and  claim  as  my  invention,  is —  ' 

1.  The  process  herein  described  of  treating 
sea- weed,  which  consists  in  first  extracting  the 
salts  from  the  sea- weed  by  washing,  in  then 
mixing  about  one  hundred  parts  of  the  w-ashed  40 
sea-weed  with  about  five  parts  of  an  alkali, 
producing  thereby  a  glutinous  solution,  and 

in  finally  separating  this  solution  by  filtering 
from  the  undissolved  ingredients  of  the  sea¬ 
weed,  as  specified.  45 

2.  As  a  new  product  of  manufacture,  the 
algic  acid  produced  from  sea-weed  by  an  ad¬ 
mixture  of  alkali  with  sea  weed  from  which 
the  salts  have  first  been  extracted,  as  specified. 

The  foregoing  specification  of  my  improve-  50 
ments  in  the  manufacture  of  useful  products 
from  sea- weeds  signed  by  me  this  15th  day  of 
December,  1885. 

EDWARD  CHARLES  CORTIS  STANFORD. 

Witnesses: 

John  J.  Love, 

Of  1S3  West  George  St.,  Glasgow ,  Law  Clerk 
John  Blyth, 

0/183  West  George  St.,  Glasgow,  Law  Appren¬ 
tice. 


